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Potency of Methanol Extract of Artocarpus champeden Stem Bark
to Inhibits The Growth of P/osmod/.urn /a/c/.powm

Maximus M. Taek'., Aty Wjdya`yaruyanti2, Maria  NindatuJ

I Faclll(y  Of ^Ialhemalics  and  Nanll.al  Sclences.  u'Idya  Nalidil.(I  Calholic  l,Iu`.el.5il`,.

General  Achmad  1'ani  SII.eel  N'o.  50-52  Kilpang 85225.  IIidonesia
*E-mail:maxlmlisml2012t«`)gmail.com`-ff#:'c:,/:yf:jh:",e%:n::::%:au;::`':S;':,';ys"::bb(::,a,%ddo°n'::::a

\tBtrac'
`fcthano/  cx{racf  obtained  /tom  a  three-steps  successivc/,`  e^tracllon  ol. the  Cempedak  (;/r/oc¢rpws  c/7a;7/pedei7)  stem  bark
`as  e`amined  f'or  its  antimalarial  aclivit).  The  extraction  \vas  done  t'irstl)  \\'ith  n-he^ane.  secondly  \vi`h  dich`oromethane.
al`d  llicn  \vith  methanol.  The  methanol  e,\tract then  siibiected  to e,\amination  `vilh  the  chloroii`ime-seiisitl\ e  alid  chloroquine-
Tes`s`an` s\ia`ns ot'  Pl(Ismodiuni /alclpamum  accoTdmg `o an  `T`-v.``To tes`mg proced``re  developed b)  Trager and  )ei`seii. The
i``an`Ination  `\as  conducted  \`'Ith  non-synchronized  cultures  ot  P  /f//c/pow"  or the  3D7  s[ram  (the  chloroc|iiini`-sensiti`'i`)
and  lhc.  G-2300  strain  (the  chloroquine-resistant)  `\ilh  the  colicenlrations  ofc`Iract  in  the  micro\\ells  \\i`re   IOU.I().I.0.  0. I
and  0.() I [ig/ml.   Il)r  48  liours  incubation.   Chlorociuinediphosphates  ``as  used   I.or  posili\Ji`  ct)nlrol   \\ ilh  thi`  conceli[i.all.{ilis  ol.

10.I.0.  0.I.  0.()I   atid  0.001   Hg'mL.  and  DMSO  t`or  negati`'e  control.  The  lc.„  `alues  I.oiind  t.or  tl`e  methaiiol  c`.racl  \\erc
+  23()  g/mL  oii  the  31)7.  and   16.580i`g/mL  on  the  G-2300  straiii.  ^1  the  saliie  test  condilion.  tlre  i`hloi.oqiHnedipliospntes  has

lhc   lc`<„  ol`0.003[ig/mL   on   the   3D7   straill.   From   the   resiilts   ot`  Ihc   e`anlination.   it   can   c`oncliide   tlu"   Iiii`llianol   exll.a.`l  ,.J.

(/7(i/)t/).Jc/tJH   is   call.gorizcd   as  strolig  or  \er}   acli\'i`  dntiimlai`Ial   agailisl  lhc  chloi.oci`iiiic-scll>Ili\ i`  /'    ////ap„ww   slr{iili.   {mJ

moderiili`  or ticli.\c against  llte  chloroqujne-resistdnl s[rajn.
I`e}`` ()rd`:     +/;./of(i/p2/5   c/7f///7pede„    aiitimalarial    ni`ti` it}.    in-\ ilro.    P/fij//jt)t//ii/7t  /(//t`/p" ww    chloro.|umi`-si`nsili\ i`    £`iid

i`hl`.riii|iiine-re``is(alit

Bacl{ground

Maliiria  is  a  dis..ase  spi.Cad  out  b}   an  insect  \\hose  pre\ alenc`c`  is  the  highcsl  in  thL`  \\orld.I:\ el.\   \car  the  malarial

disease  in+`eet  300  to  500  million  people.  rendering  the  death  or  I .5  to  2.7  million  pet)r)le  among  those  inl-ected.  It

is  eslimated  that  J0  to  50  percent of \\orld  populalion  ai.e  exposed  lo  the  disease  u ith  tlie  highest  risk  t`)  pie\ ail

among  children  below  5  } ears old  (Sa,\ena  a/  a/..  20()3:  Mul.ningsih  €(  a(` 2Q(ls\` Miu\aL{l& ls Lug eL`i}L+1P)\S tj{ I+R

classic  diseases  that  at`l`ect the  productivit}   ot' the  indi\idual.  the  famil}   and  socic`t.\.  This  disease  is  commonl}

l`oiind  among  poiM   and  developing  countries.  At`rican  countries  are  the  place  ()f highest  pi.e\alenci`  t`ollo\`ed  b}

South  I:ast Asian  countries.  China and  India  (Sa,\ena a/ c7/..  2003)

Malan.a  is an  infectious disease caused  b}  single-ceH  parasites  belong  to  pi.otozoan  groiip of A/o5;)7od/.~m  t`amil}

lhz"  Ii\c`  in  the  red  blood  cells  and  liver  cells.  The  malarial  disease  is  infected  intt)  the  human  bod}   through  the

hitesol`I`L`male,J#apAe/esmosquitoes.Therearet`ourspeciesot.P/asmod/.I//7Jthalcaiisethemalaiiatotakeplace

in  human  bod} .  namel} .   P   7#a/a/./.oe.  P.  `'/.`."  P.  /a/c/pfl/.I/;7J  and  P   oi.a/e.  Ot`the  roul. species.  A  /c7/a/.pa/.I/»7  is

the  iiiosl  dangei.ous  as  it  can  cause  sevei.e  and  acute  or  e\en   fatal   infection  (Shei`man.1998)   for  it  L`an  attack

} oimg  aiid  old  er}thi.oc}tes and causes a high  lisk of death  tor non-immun.  indi.\ iduals   (Schlesingc`r.  I 988).

I 1"  `iist  anti-malaiial  medicine  is quinine.  an  alkalold  isolated  from  ('/;7c/»" stem  bark  in   182().  I-Io\`e\ cr.  due

`o  i`s  v.Ide-I.angi`d  side-et.l`ects  such  as  tjnnjtus.  \ ertigo  €`nd  e} e  d.\st.iinctjons.  the  quinine  \`as  'ater  replaced  b}

`.` nthi`tic`  medjcint's  such  as  chloroqujne.  amodi.aquine.  and  so  on  (PliiHI.pson.   I 991  ).  Chlou.oquini`  then  becami`  a

\cr}    inipoilaiit  antl-malarial   medicine  until   `er.`   recentl.\.   But   this   timi`.   /'   /a/../po;.i//7J   has   become   resistant

agdiiisl  chloroquinc..  Although  artemisinine  from  , `;./a;77;.j'to  "„"  and  its  semi-s} nthetic  deri\ ati\e``  ha\ e  been

foutid  as a  substitute t`or chloroquine.  due to  its high  price and  the  l`ai`t tliat thi` problem (t+` resistance  has not been

I-inilizcd.  rescari`h.`s  are  still  being  made  to  look  loi.  othei.  anti-malai.ial  medicilies  t`rom  o[hcr plants.  Most  t)/`the

I.i`si`uri`he`   stiH    utilize   ethno-pharmacolog}    app`.ouch    and   bioassa}-guided    .Isolation    (Si`h\\iLkal.d    and    tan

+Ic`.`i.den.  2()02:  Si`,\ena.  e/ a/..  2003).

Indonesian  tradilit)nal  society   has  been  familiar  ``ilh  and  using  some  plants  as  anti-malarial  medicines  foi.  long

timi`  ago.  onc`  of `` hich  is  the  Cempedak  (I/./oca/p"  cAow7pec/c'i7).  The  cempedak  is  \\idel}   found  in  lndoni`sia

and  iised  b.`   man}   people as  food.  construction  material  and  ingi.edients  for  tinditional  medication.1n  uaditional
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medication.  the  bai.k  ot` the  cempedak  is  used  to  cure  patients  infected  by  malaria.  dysentery  and  various  skin

diseases (He}ne.1987:  l\\'asaki  and  Ogata.  I 995).

Formei.  researches  on  anti-malarial  activities  ot`the  ccmpedak  conducted  b}   Utomo  (2003)  and  Hidayati  (2004)

indicated  that  the  total   methanol  extract  (the  sample  po\\dei.  direc`l}   e,`tracled  \\'ith  methanol).  and  chloi.ororm

fractions  ot`  cempedak   stem   bark  thi.ough   an   in-\ ill.o   iiicthod   i`dn   inhibit  the  gro\\th   or  malai.ial   pal.asitcs  on

Balb/C  mice  that  had  been  infected  \\'ith  P   Je/.gAc/   The  total  liiethanol  extract  sho\`s  the  inhibition  activities

against  the  gi.ov`th  ot` parasites  \\ith  the  ED5o  ol` 6.95419  mg/kg  ot``he  mouse  body   \\eight  (Utomo.  2003).  and

the   chloroform   t`I.action   \\ith   ED5o   of  0.36479   mg/kg   ol`  the   bod.\    \\eight   (Hida}ati.   2004).   Thel.efoi.e.   it   is

assumed  that  the  cempedak  plant  contai.ns  one  or  moi.e  an[i-ma`arial  acti.\e  compounds  {hal  call  pi.esumabl}   be

developed  into  anti-malai.ial  medicines.

In  this  research.  an  in-vitro  test  has  been  conducted  to  evaluate  [he  anti-malarial  activity ol`the  methanol  extract

or  cempedak  stem  bai.k.  The  methanol  extract  \\as  obtained  through  a  successively   extraction  techniciue.  The

ob.iccti\e   ot`  this   I.esearch   \\'as  to  e\aluate  the   potenc}   or  methanol   e^li.act  to   inhibis  the  gi.o\\th   ot`  malai'ial

parasites  or both  the  still  sensitive  oncs  and  thosi-alicad}   resis[ant  against  chloroquine  as the  main  ref.erral  an`i-
malai.ial  medicine.

Materials And  Metliods

P/a/?/  ,`o/7Jp/e    st.`m  hal.k  or  the  cempedak  \\as  obtained   l`i.om   MaLbalim.  Sala\\ati  district.  Sol.ong.   West  lI.iaii

.Ia\.1.  €`Iid  idenlitlcd  in  the  Rescal.i`h  OI`Ilcc  ot-the  Pill.\\odi`d`I  Bolniiical  Gal.den.  Pasuruan.  East  .I.1\ a.

P/c/``/J.oc//.I//77    P   /f}/(./ptr/.J///7  or  lhe  3D7  stl.ain  (i`hlol.oquine  seiisiti\e)  and  G-2300  strain  (chloloquine  1.esistan`)

\\el.e  obtained  l`i.om  lhi`  I:I|li"`n  Biomolccul.ir  liistiliit€.  .IULai.`ti.  and  l`I.om  Tropical  Disease  Research  Ccntei.  ot`

Airlangga   Uiii\ ei`sit}.   Sui.aba}a.   I he   P/fl5/)7oc/ww   \\as   thi`ii   culti\atc`d   in   micl.o\\eus   plate   accoi.cllng   to   the

methods  dc\ eloped  b)  'l`iagel.  aiid  Ji`nscii  ( 1976)   Thi`  eulti\ ation  utilizi`d  type  0  human  red  blood  cells  ol` \\ilh  5

percent  haematocrit  suspended  into  the  medium  ol` Rl'Ml   1640  added  \\ith  the  inacti\/ated  type  0  blood  seiuiT`.
The culti\ated  plasmodia  ai.e then  placed  in  a  C02 incubator at  the  temperature  ot`373C.  The  medium  is  I.eplaccd

ever\da\   \\ith  a  new   one  until   the  culti\/ated  plasmodia  indicate.  the  pal.asitaemia  has  reached  the  le\cl  or  I-5

percent \\-hich  \\as obser\ cd  b}   the smeai.ing ot`thin  blood  film.

C`o/J}po/.o//i.c    .`iibj/owc€.    chloroquinediphosphates    \\as    used    foi.    positi\e    control    and    dimethylsulpho\ide

(DMSO)  t`oi. negati\ e control.

C'e#7pec/oA  J/e»7  bo;.A  i>.\`//.#c.//'on:  di.y   pouder  ot` the  cempedak  stem   bai.k  \\as  macerated  successivel)   \\ith   n-

hexane.  dichloromethane  and   methanol.  each   in  thl.ee  da)s.  The  methanol  extract  \\as  then  dried  \\'ith   i`o`ar}

evaporator  through  deL`reasing  pi.essure  until  the  extract  di.ies.  The  methanol  extract  \`as  then  tested  l`or  its  anti-

malarial  acti\ it}J  against  both  P  ./ZJ/c/pa/.i/#i strains through the  in-vitro technique.

Jl#//.#7c7/a/./.c7/   flc.//`'/./}i   /c5/:   methanol   extract   \\ias   dissolved   \\'ith   DMSO   and   filtered   sterilel}    \`ith   0.22   Llm

membi.ane  lil!er.  7hjs  djs`sol\/ed  me!hano/  e,`lrac!  `tas  piil  jnlo  I.n!o  a  in;ci.o`\'ell  that  contains  suspension  ot` P

.f alcipal.lull  \\ hei`e  the  pai``z\si\z\emiE\  \\`t\s   I  pei-cen``  11  \`i`s  d{lulecl  \\ {th  mediums  in  a  sel.ies  ot` techliiqucs  so  {hzil

final  concenll.aiiclns of`tesled  ma[ei.jals  in  lhc  mjcro\`clls  \\ere as  I`ollo\\s:  loo.10.  I .0. 0.I  and 0.OI|ig/mL.  Filch

micr()\\ell  contains  4  pcrci`nt  haemiitoci.i`.  DMSO  for  negati\ e  control  \`ias  diluted  with  the  same  method  to  `ind

the  final  conci`nlt.a`ion  ol`().5  percent  at  most.  Chloi.o(iuine  diph()sphate  l`oi.  positive  control  is  also  prepared  \\ilh

similar  method  and  dilt`ei.cntiated   in  the  concentrations  ol`  10.I.0.  0.I.  0.0]   and  0.00lLlg/mL.  The  mi``ul.e  ol

lesling  material  and  suspension  ot`parasites is  put  in  a CO:  incubator at the temperatui.e 37°C  t`or 48  hours.

Aftei. the  ini`ubation  ot.48  houi.s  the  reseai.chers applied  a  thin  blood  fllm  on  an  object  glass.  The thin  blood  nlm

was   then   di.ied.   I-ixated   \\i`h   methanol.   and   stained   \\'ith   the   Giemsa.   After   that  the   I.esearchers  counted   the

numbel.  ol`er\'thl.ocvtes  inl`ec`ed  b}   P  /c7/c/.pa"m  per  total  countable  ei.}thi.oc}tes  under  microscop}   \\ith   1000

times enlargement. The counting was made  for around  5.000 erythroc}tes.
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From  the data of number ot` erythrocytes  int`ected  b}' P /a/c;pa/../»J  the researchers then  counted  the percentage

or parasitaemia  and  the  inhibition  percentage  ot. tested  materials  against  the  grtt\\th  ol` P  /Z7/c/pc7/.I//77  \`ith  the

t`o11o\`ingformu1a:

Number o r i n l`ected  eritroi`} tes
0/oparasitaemia

%Inhibi'ion

Total  of eritrocytes

Xt

X|,
100%   - .\     I000/o

x    100%

Where:

Xt =  parasitaemia  in treatment group   = % pal.ac}-temia (48  houi.s -0 hour)

Xc  =  parasitaemia in control  group       = °/o parasitemia (48  houi.s-0  httui.)

I(Xp/Xk)  `  loo  %]                                        =   f'/o5w7od/w»t groulh  pcrcemage

Based  on  the  inhibition  data  ot' e\'er}   extract  i`oncentration.  the  I.e`i`i`rc`hers  then  i`oiinled  the  \ alue  ol` lc5o that  is

the  e\tlact  conL`cntration  that  inhibited  the  gro\\th  ot` 500/I  o1` /'/fi.`;77od/Ii/JJ)  u ith   Pi.t)bit  Anal} sis  I.I.om  the  SPSS

\ersion   15.().

Result  And  Discussion

rest  o\cr  antimalai.ial  acti\ ities  ot`  methanol  e,\trai`l  and  chloro(iilini`  diphosphatc  .igainst  n(>n-s}nchi.onized  P.

/"/c/pc7/.i//7}  i`ultui.c  or the  3D7  and  a-230()  sti.ains  \`as  i`onducted  ill-\ ill"  Thi`  test  \\as  c()iiducted  in  a  duplicate

`e.`hnique  \\ith  48  hours  incubation  period.  At`ler  48  hour.`  the  L`ulliirc  \\as  taken  aiid  applii`d  in  a  thin  blood  la} er

on  an  ob`iect glass.  ti\ated  \vith  methanol  and  stained  \\ith  Gic`iii`a.  and  then  i`ountcd  its  parasitaemia  percentage

and  the tested  mateiials.  inhibition  percentage.

The  computation  I.esult  in  the  inhibition  percentage  ot` \aiious  e.\`ract  concentl.ations  against  the  gro\\th  of P

/a/c/.pa/"  ol. strains  3D7  and  G-2300  can  be  seen  in  Table  I .   Based  on  the  inhibitlon  percentage  data  in  Table
1.  I.eseai.chers  then  computed  the  IC5o  value  ot` methanol  e.`lract  against  each  P/wJ//7oc//I//j7  strain  \\ hci.e  the  result

can  be  seen  in  Table  2.  According  to  Rasanai\Jo  a/  a/.  ( 1992)  /w  ()uatlara  p/  o/.  (2006).  the  extract  that  has  the

antimalarial  ai.tivit}   \`ith  the ICso  value smaller than  5ug/mL  is  said to  be vcr.\'  acti\e:  5-50Hg/mL  is categorized

as acti\c;  50-100Lig/mL  is  categorized  as  less  acti\e (\\eak  acti\ it} ):  and  the  lc5o \ alue  more than  loo  Hg/mL  is

said  to  be  not  acti\Je  as  anti-malaria.  Ret`erring  to  this  description.  it  is  quite  clear  th.it  methanol  extract  has  a

strong  acti\ it}   and  categorized  as  very   acti\e  as  antimalaiial  against  chloroquini`-sensitive  P  /a/c/po/.M»  (the

3D7  strain).  and  acti\e against the G-2300 strain of p /fl/t./po;.J//J7 that  has  become  rc`sis`ant  against chloroquine.

Table  I.  Inhibition  Perc`entage ol` Vaiious  Methanol  [,.\ti.ai`t .ind  Chlorociiiine Conccnti.ations against P

/o/c`/.pc};.I//77  gi.o\\1h  in  48  hours

Conc`cntration A\'eragc.  Inhibition  Pei.centage against    f'   /f7/c./.po/.w„ stl.ains

(Hg/mlj )                                  Methanol  e\trucl                                              Chl(tr()quine
3D7                      G-2300                                            3D7

I ()0-000

I 0.()00

I .000

0. loo

0.0 I 0

0.001

Note:  ~  (No tests ha\ i.  been  conducted  f`oi. the concentrations)
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Table 2. The  lc5o values or methanol  extract and  chloroquine against P  /tl/c;pr/.I/w7

t`or 48  hours

Mall.rials IC5o(I,g/mL)

3D7                             G-2300

Mcthftnol  e\ti.act                              4.230                               16.580
uinc                                        0.003

Compared  to the  chloi.oquint..  the  acti\'it}  of methanol  e,\tract  is  much  \\'eaker.  around  I/I.410  times the  activi`)

ot` chloroquine  against  chloroquine-sensitive  P.  /c7/c/pa/.I//7i.  Ho\\'evei..  as  already   kno\\n.  the  chloroquine  is  no

longei. active  as  antimalai.ial  medicine.  due  to  the  resistance ot` P  /c7/a/pa/."#7 against  this  I.emedy.  Therefoi.c  it  is

quite  probable  that  o`hei.  compounds  those  ai.e  active  as  antimalarial  agents  then  ha\ e  prospect  to  be  developed
as  antimalarial  drugs  to  I.eplace  the  chloroquine.  Compounds  \\'hose  moleculai.  sti.ucturc  and   functional   gi.oups

al.e  dit`l`el.ent  t`rom   the  chloroquiiie  are  quite  possible  to   possess  dit`t`erent  action   mechanisms   t`i.om  that  or  the

chloi`oquine  to  kill  oi.  `o  inhibit  thi`  gro\`th  ot` P/a5/77oc//.///J7.  and  as  such  it  is  e\pec`ed  that  those  compounds  can

ki 11  oi.  inhibit the  gI.oulh  o r /'/(i`.;77t)c//./i/7i  th.it  has  become  resistant  against  the  chloroquine.

Maxinius  (2009)  ilidicates  that  the  iiielhanol  extract  ol`lhe  cempedak  stem  bal.k  i`olitains  sonie  pl`eliolic  cal.boli}  I

c`ompounds   such   as   lli`\onoid.   Tlii`   phcnol'Ic   compounds   are   kno\\n   to   possess   \arious   biologii`al   acti\itii`s.

Referi.ing  `o  I.i`senl.ch  rcsiills  i`e\ ii`\\i`d  b}   Ro\\e  c/  a/.  (  1989).  Schw ikk.ii.d  and  \ an  Heerden  (2()()2).  i`nd  Sa`i`na.

c'/  a/.   (2003).   it   is  quite  cli`ai-lliat   iiian.\   compounds  that   indi.cate  the  antimalaiial   acti\  it}    ha\c  one  or   lnore

plienol  groups  ill  the  stl.ui`tili.i`  o1` their  compounds.  The  phcnolic  compounds  liia.\   consist  or taiillins.  tla\ olioids.
`antons.  Iigmns.  stilbi`iics.  coili"`i.ins.  quinonc`s.  and  so  on.

Conclusion

The  methanol   e\li.act  or  thi`  ccmpedak  stem  bark  indicates  an   in-vitro   inhibition  potency   that  catc`goi.ized  as

strong  oi.  \er}   acti\e  against  thi`  chloroquine-sensiti`'e  P   /a/c/pcw»w  strain.  and  model.ate  or  acti\e  againsl  P

/cJ/c/.pc7/.)//)7  sti.aiii  that  has  become  I.esistant against chloroquine.
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