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ABSTRACT KEYWORDS
This study has described the first time isolation and identification of a Manilkara zapota;
Leaves;,

taraxasterol derivative from the leaves of Manilkara zapota (L.) and its
effect on Ehrlich Ascites Carcinoma (EAC). A phytochemical study on the
leaves of Manilkara zapota using chromatographic techniques led to the
first timeisolation of 21a-Hydroxy-taraxasterol ascompound-1. Itsstructure
was confirmed by spectroscopic analyses (Mass and NMR). In vivo, the
effect of compound-1 on Ehrlich Ascites Carcinoma was assessed by
eva uating the viable tumour cell count, survival time, body weight gain
due to tumour burden and heamatol ogical (hemoglobin content, RBC and
WBC count) parameters of EAC cell bearing mice. At 5 mg/kg body weight
dose, compound-1 showed significant decrease in (p<0.05) viable cell
count, weight gain and elevated the life span of EAC cell bearing mice.
Altered hematological profile such as RBC, hemoglobin, WBC and
differential count were reverted to normal level in compound-1 treated
mice. Results of thisstudy conclude that in vivo the compound-1 (i.e., 21o-
Hydroxy-taraxast) hasinhibitory activity against Ehrlich Ascites Carcinoma
with improving in cancer induced complications.
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INTRODUCTION

Plants, vegetablesand herbs used inthefolk and
traditiona medicine have been accepted currently as
one of the main source of drug discovery and
development!¥. In recent years, therehasbeenaglobal
trend towardsthe use of natura phytochemicaspresent
innatural productssuch asfruits, vegetables, and their
extractsasamedicing?. Sothereisagrowinginterest
inthephytochemica andbiologica evauationof various
plantsusedintraditiona system of medicine. Manilkara

zapota (L.) P. Royen (Family: Sapotaceae) isasmall
tomedium evergreentreeand it iswidely cultivated
medicind andfood plantinIndiansubcontinentinduding
Bangladesh. In Bangladesh, theleaves of Manilkara
zapota (L.) hasbeen used asatraditiona medicinefor
theremediesof cough, cold, dysentery and diarrhed®.
Inan earlier screening, theleaveof thisplant wasshown
to possess antimicrobia and antioxidant activitied*9.
Seeds of Manilkara zapota (L.) have been used as
aperients, diuretictonicand febrifugewhereasstem bark
isastringent and febrifuge”8. In addition, our published
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work has a so showed the potent antitumour activity of
stem bark of Manilkara zapota (L.)®. Previous
phytochemica investigation on theleaves of thisplant
hasresulted intheisolation of lupeol acetate, oleanalic
acid, gpigenin-7-O-a-L-rhamnoside, myricetin-3-O-o-
L-rhamnoside and caffeic acid*?. As a part of our
research focused on bioactive compounds from
Manilkara zapota plant, here we have reported the
first isolation and identification of a taraxasterol
derivativefromtheleavesof thisplant and evduatedin
vivo the effect of this derivative on Ehrlich ascites
carcinoma(EAC).

MATERIALSAND METHODS

Chemicals

All the chemicals used in present study were
obtained from Sigma-adrich and Carl-Roth, Germany.

Plant material

The leaves of Manilkara zapota (L.) (Family:
Sapotaceae) were collected from Rajshahi district of
Bangladeshin 2014 and identified by Professor A.T.M
Naderuzzaman, Department of Botany, University of
Rgshahi. A voucher specimen hasbeen deposited under
the accession number DACB-23801 at the Bangladesh
Nationa Herbarium

Preparation of plant extracts and isolation
procedure

Thedried powdered leaves (950 g) of Manilkara
zapota (L.) wasextracted with ethyl acetate (2.0L) at
room temperature. Theextractswere concentrated by
rotary vacuum evaporator to give 12 g (1.26%) ethyl
acetate extract of leaves of Manilkara zapota (L.).
Then 6 g of ethyl acetate extract was chromatographed
over silicagel (60-120 mesh) with a gradient of n-
hexane-ethyl acetateto give sixty eight (68) fractions.
Among thesefractions, fraction 08-11 afforded 28 mg
amorphous powder (designated ascompound-1). The
purity of theisolated compound wascheckedon TLC
plates.

General methods

High Resolution TOF Mass Spectraof compound-
1 were obtained using aWaters LCT Premier mass
spectrometer (UK) coupled with aWatersAQUITY
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HPL C system, with dataacquisition achieved using
MassLynx software, version 4.0 and NMR spectrawere
recorded on Bruker 400 MHz FT spectrometer (DPX-
400, Switzarland). All the spectra were taken in
Andytical Research Division, Bangladesh Council of
Scientific and Industrial Research (BCSIR)
L aboratories, Dhaka-1205, Bangladesh.

Animals

Mal e Swissdbino mice (20-25 gm) were procured
fromtheAnima Research Branch of the International
Centre for Diarrhoeal Diseases and Research,
Bangladesh (ICDDR,B). They were used throughout
the study and housed in iron cages in a controlled
environment (temperature 25+2°C and 12h dark/light
cycle) with standard laboratory diet and water ad
libitum. The experiments were carried out after
approval of the protocol by the Institutional Ethics
Committeefor Experimentationson Animal, Human,
Microbes and Living Natural Sources (225/320-
IAMEBBC/IBSC), Institute of Biological Sciences,
University of Rgshahi, Bangladesh.

Tumour cdlls

EAC cdlswere collected fromthelndian Institute
for Chemical Biology (I11CB), Kolkata, Indiaand were
mai ntai ned by weekly intraperitoned (i.p.) inoculation
of 10° cellmousein thelaboratory.

Cdl growth inhibition

The previoudly described method* was applied
to determine the effect of compound-1 on EAC cell
growthinhibition. 1.5x 10° EAC cdlswereinocul ated
(i.p.) into 3 groupsof mice(8ineach) onday 0. The
group 1 wastrested withvehide (2% Dimethylsulfoxide;
DM SO) and it was considered as untreated control.
Miceingroup 2 received compound-1 at 5 mg/kg dose
whereas miceof group 3 weretreated with bleomycin
(0.3 mg/kg). Treatment was continued for 5 daysand
on day 6 after EAC cell inoculation, animals were
sacrificed. EAC cells were collected by repeated
washing with 0.9% saline and viable EAC cells per
mouse of the treated groups were compared with
untreated control.

Studies on survival time and hematological
parameters

SwissAlbino miceweredivided intofour groups(n
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=8).All theanimdswereinjected with EAC cells(2x10°
cellsy/mouse) intraperitoneally except for the normal
control group. Thiswastakenasday 0. Group 1 served
as the normal control and group 2 served as the
untreated tumour control. Thesetwo groupsreceived
2% DMSO. Group 3 and 4 were treated with
compound-1 and bleomycin at 5 and 0.3 mg/kg body
weight, respectively. All thesetrestment weregiven 24
h after thetumour inoculation, oncedaily for 12 days.
On 14" day after EAC cell inoculation hematol ogical
parameters (Hemoglobin, total RBC and WBC) were
measured from freely flowing tail vein blood of each
miceof each group™*?. Thentheanimalsof group 2, 3
and 4 were kept to check the survival time of EAC-
tumor bearingmice. Thesurviva timewas expressed
as mean survival time (MST) in days and percent
increase of life span (%ILS) was calculated*¥ using
theformulabel ow:

% ILS=(MST of treated group/M ST of control group—1)
x 100

Where, MST = (“ Survival time in days of each mouse
inagroup)/Total number of mice

Satistical analysis

All values were expressed as mean + S.E.M
(Standard Error of Mean). Statistical analysis was
performed with oneway andysisof variance(ANOVA)
followed by Dunnett’s ‘t’ test using SPSS statistical
software of 14 version. P<0.05 were considered to be
satisticaly significant when compared with control.

RESULTSAND DISCUSSION

Char acterization and identification of compound-
1

Isolated and purified compound-1 was
characterized by its mass and NMR spectral data
Molecular formulafor compound-1 was deduced as
C,,H,,0, through anadlysis of itsmass spectrum which
showed the molecular ion (M*) peak at m/z 442.38
(Calcd for C,H_O,). The *H-NMR spectrum of
compound-1 showed singletsof six tertiary methyl with
theintegration of three protonseach at 6 0.97,0.77,
0.83,1.01, 0.89 and 0.78 whereas onedoubl et of one
tertiary methyl with theintegration of three protonswas
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also observed a 1.24 (3H, d, J = 7.0 Hz, H-29)
(TABLE 1).A double-doublet of oneproton integration
at 6326 (J=11.2 & 4.9 Hz) was due to H-3a. A
secondary carbinolicmethine protonresonatingat 6 5.47
(dd, J = 4.9 & 8.9 Hz) was appeared which
correspondsto H-21 (TABLE 1). *H-NMR spectrum
of compound-1 aso showedtwo olefinicprotonsgnas

TABLE 1: 'H- and ®C-NMR spectral data of compound-1
(i.e,, 21a-Hydroxy-tar axasterol)

Compound-1

Carbon

Number dc On
1 38.4 1.55 (2H, m, H-1)
2 28.4 1.61 (2H, m, H-2)
T
4 39.1 -
5 56.5 0.63 (1H, bd, J=9.0 Hz, H-5)
6 17.9 1.38 (2H, m, H-6)
7 34.1 1.40 (2H, m, H-7)
8 41.6 -
9 51.2 1.29 (1H, m, H-9)
10 37.0 -
11 21.7 1.54 (2H, m, H-11)
12 26.3 1.63 (2H, m, H-12)
13 39.1 1.57 (1H, m, H-13)
14 41.7 -
15 29.2 1.69 (2H, m, H-15)
16 37.9 1.31 (2H, m, H-16)
17 34.0 -
18 49.6 1.18 (1H, d, J = 7.0 Hz, H-18)
19 3gq 197 (1H,dg,J zgg.o & 7.1Hz, H-
20 156.6 -
21 814 5.47 (1H, dd, J ;14;.9 & 8.9 Hz, H-
29 491 1.95 (2H, dd,HJ_229).l & 13.8 Hz,
23 30.2 0.97 (3H, s, H-23)
24 15.8 0.77 (3H, s, H-24)
25 17.9 0.83 (3H, s, H-25)
26 16.6 1.01 (3H, s, H-26)
27 19.0 0.89 (3H, s, H-27)
28 21.7 0.78 (3H, s, H-28)
29 335 1.24 (3H,d,J= 7.0 Hz, H-29)
o usp AULAIS LA

-O-H (C-3) 2.04 (1H, s)
'O'zHl)(c' 2.00 (1H, s)

Proton resonance integral, multiplicity, and coupling constant
(J = Hz) arein parentheses

ey Snoivonmental Science
An Judian Jowrual



88 Inhibitory effect of a taraxasterol derivative

Current Research Paper o=

a4.29(1H,d,J=1.4Hz, H-30) and 4.42 (1H, s, H-
30).

The*C-NMR spectrum of compound-1 showed
thepresenceof 30 Sgnds, whichwereresolved through
DEPT experiments as seven methyl, ten methylene,
seven methineand six quaternary carbons(TABLE 1).
The*C-NMR of compound-1 aso showedtwo olefinic
carbonsat 6 113.2 (C-30) and 6 156.6 (C-20). Based
on theforegoing observationsand acomparison of the
datawiththeliterature™, the structure of compound-1
was confirmed as 21a-Hydroxy-taraxasterol (Figure
1). Isolation of 21a-Hydroxy-taraxasterol isreported
for thefirst timefrom Manilkarazapota.

Effect of compound-1on cell growth and survival
time

Inthestudy, theaveragenumber of visbleEAC cdlls
per mouse and M ST of untreated control group were
foundto be (1.214+0.13) x 107 cellgmL and 21.2 +
2.7 days, respectively. Treatment with compound-1 (5
mg/kg) significantly (p<0.05) reduced theviable EAC
cdlsandimproved surviva period ascompared to that
of untreated control (Figure2 and 3). The percentage
(%) increaseinthelife span of EAC cell bearing mice
treated with compound-1 and bleomycin wasfound to
be 40.56 and 95.28% at 5 and 0.03 mg/kg doses,
respectively (Figure 3). Moreover, treatment with
compound-1 (5 mg/kg) and bleomycin (0.03 mg/kg)
sgnificantlyinhibitedthebody we ght gainwhencompared
totheuntreated control (Figure4). Thereliablecriterion

30
CH,

CH CH
A 3

Figurel: Chemical structureof 21a-Hydroxy-tar axaster ol
(compound-1)
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Figure2: Effect of compound-1 and bleomycin on EAC cel
growth.A: ViableEAC cdlson day 6 after tumor cell inocu-
lation, B: % of cell growth inhibition; Dataareexpressed as
mean + S.E.M (n = 8); "P<0.05 : Significance differencewith
respect toEAC control

for judging the value of any anticancer drug is the
prolongation of lifespan of theanima 4 and compound-
1wasableto meet thiscriterion.

However, our previous study™™ showed that
treatment with ethyl acetate extract of leaves of
Manilkara zapota decreased the viable tumor cell
count and body weight gain due to tumor burden as
well asincreased theaveragelife span of anima swhen
compared to the untreated EAC control. So as a
constituent, compound-1isoneof contributorsinthe
antineoplastic activity of ethyl acetate extract of
Manilkara zapota leaves.

Effect of compound-1 on heamatological
parametersof EAC cell bearing mice

Inthisstudy, inoculationwith EAC cellsfor 14 days
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Figure3: Effect of compound-1 and bleomycin on survival
timeof EAC cell bearingmice. A: Mean survival time(M ST),
B: Percentageincreasein life span (%ILS); Data are ex-
pressed asmean + S.E.M (n = 8); "P<0.05: Significancedif-
ferencewith respect to EAC control

TABLE 2: Effect of compound-1 and bleomycin on hematological parametersof EAC cell bearing mice
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EAC + 2% DMSO
BEAC + Compound-1 (5 mg/kg)
BEAC + Bleomycin {(0.03 mg/kg)

Figure4: Effect of compound-1and bleomycin on body weight
gain of EAC cell bearing mice after 15 days. Data are ex-
pressed asmean + S.E.M (n = 8); "P<0.05: Significancedif-
ferencewith respect to EAC control

significantly (P<0.05) dtered hematol ogicd parameters
of untreated tumor control when compared to normal
mice (TABLE 2). Thetotal WBC count wasfound to
increase with areduction in the hemogl obin content,
and total RBC count. At the sametimeinterval, the
intraperitoneal administration of compound-1 (5 mg/
kg) and bleomycin (0.03 mg/kg) restored the altered
WBC, RBC and hemoglobin content near to normal
(TABLE 2). Incancer chemothergpy, myel osuppression
and anemiaare observed asthe major problemg617,
In tumour bearing mice, the anemia is mainly
encountered dueto reductionin RBC or hemoglobin
percentage and this may occur either due to iron
deficiency or due to hemolytic or myelopathic
conditiong*®. This study showed that, compound-1

PpOSsesses protectiveaction on theheamopoietic system.

Treatment

Hb (g/dL)

RBC (x10°cells/mL) WBC (x10%ells/mL)

Normal + 2% (v/v) DM SO
EAC + 2% (v/v) DMSO

EAC + Compound-1 (5 mg/kg)
EAC + Bleomycin (0.03 mg/kg)

141+1.5
72408
9.8+ 1.0%
13.7+0.92

Data are expressed as mean + S.E.M. for eight animals in each group. "P<0.05: against normal group and ?P<0.05: against EAC

control group

CONCLUSION

of compound-1 (i.e,, 21a-Hydroxy-taraxasterol) against
EAC in Swissabino mice. So thiscompound hasthe
merit as lead compound to conduct research on
Theresultsof thisstudy showed aninhibitory effect  structurd modificationand sructure-activity relationship
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for thedevelopment of new and more active agents.
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