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ABST-

T5!ah  a_I!Fkuhan  penetllian  unfuk  mengetahul  poleasl  antlmalarlachri  ekstrak  kqu  Slrychros  Liguslrina
(¥g!p! U_4r)  >png merupakan ol}al  lredisiorial antimalarial yang terkenal  di Tilmor-Nusa Teligga;;a Timur
(prTT). _Ka}n! balang S.  Iiglistrina diTruserasi dengan pelarut  lunggal elanol.  ELslrck etonol yJ;{g diperoleh
diuji  daya  hanbatry?  Ierhadap  pertumbuhan  Plasmodiuri'I  Berghei  Strain  ANKA  yang  diirrfeksihan pada
mencit janlan strain BaJb/C berilrrlur 2 bulan dengan berat bedan (88) 20-25 gram.
Perledian dildeLkari dengari enam  macam dasis ekslrak yakni  20;  2.0:  0,2:  0,02:  0.002:  0.0002 mg/kg  88
in.eneil._ y_ang qlbeprkar. secttra  intraperitoneal.  Sebagai hontTol i}osilif digurakaia klorokuindifosf al dengan

!?Sis  I._0 mg/fy  88.  darl kontrol  negalif digurlqhan  DMSQ`  Peng¥Ciqn dilchLkon nf.enurut  prosedur  P;eter
Test  (the  4-days  s.ippressive  lest  Of  blood  schizoatocldal  action).   Flasil  I)enetitian  merirurtyulkan  bahwa
e_kstrak  etonol  kq)nl  S.  IigiLslrina  menghambat  per.umbuhai.  P.  Berghei  secara  in-vivo  dengan  nilai  ICso
0.128 mgntg 88 mencil ro.209J).703 mgn[g 88).

Xala Kund: Strychnos Ligustrina. Akti`illas Andndaria. Plasrliodi.u.. Be:rghei, Peter Test In-vtvo.

I.   I'ENDAHULUAN
Usaha  penanggulangan  penyaki(  malaria  telah

banyak   dilakukan,    baik   melalui    pemberantasan
terhadap     vektom)ra     (Jldaphefes     fp.)     dengan
berb?gai obal auti serangga. maupun pefnberantasan
terhadap parasith)ra (P/asmodi'&m 5p.) dengan obat-
ohat  antlmalarl8, balk slntesls maiip`in yang berasal
drri bahan adam.  Tctapi bahaya   resisteasi dan cfek
sami)ing     yang     ditimbulkan     oleh     obatcobatan
tersebut tidak dapat djhindarkan.  Tingkat resisteusi
yang tinggi dari J'. /arciparam terhadap obatobatan
antimalariayang      ada      seharang      ini      sangat
mengkhawafukan. P. /zz/clpiamun. yang resjsten teLah
ditem.win di seluruh b8gian negrm topis di dunia
(WHO.  2001).  Di  Indonesia.  P.  /ra/ci.pcz"m  yang
resisten   terhadap   klorokuin   telah   ditemukan   di
seluruh  proviusi,  dan  di   1]   proviusi  di  antaranya
tengrata   telch   Tesisten   mld/&drng   rrjitra,   2004].
Kenyataan  Tesistensi  seperd  dikemukakan  di  alas
kemudian   mendorong   berhagal   upaya   pencarian
senyawa  baru  sebagai  obat  an(imalaria  baik  dari
bahan alam maupun basil sintesis.

Pene]itinn uutuk memperoleh senyawa-senyawa
obat  antimalariadari  bahan  adam   sampai  saat  ini
gencar  dilakukan  dan  semkin  melons,  mencakup
sehaglan   besar   wllayali    dan    bemacan-macam
spesies    t`imbuhan    di    seluruh    duni8.     Ban)rak
senyawa dari berhagaj tumbuhan telah diisolasi dan
diketahui         memiliki         aktivitas         antimalaria
berdasarhan  peligi]jian  secara  I.n-vi.two  dan  I.n-i7jvo.
Kcbanyalrm    tumb`Lhan    ]rmg    menjadi    sumber
senyawa  aktif  tersebut   adalch  tumbuh-tunibuhan
I/ang       secara       tradisioma.       memang       sudrh
dinanfaatkan   rmsyarckat   setempat   sebngaj   obat

tradisional     `intuk    ittengobati     penyakit    malaria
[Schwikkard and Van Heerden, 2002; Saxem, S., e/
a'., 2003].

Masyarakat  tradisional  Indonesia  sejak  dahulu
telah     mengcml    dan     melnanfrotlcan    beberapa
t`mtiuhan  sehagal  bahan  obat  andmalarla,  amara
lain   sambiloto   (t4ndrqgrz7phis   Panj.cndaza).   drum
wimha uzedirachto lridica), johal (Cassia Sianea),
puke ulstonia Scholaris), ne\dri gain,bin ¢Jasmi"rn
Quenquenerium), minohi (Swietenia Macropkylla),
"enini\        (Pkylanth.Is         Niriu\D.        cermlpeda]£
(J4rrocgivpits Chanpeden),  dan lain-lain [Masroerah
dan Sutafyo.1994; Heyne,  t987; Depke§ RI,1989;
Mulyaningsih.  1995;  Iwasaki  and Ogana,  1995]. Di
Pulau Timor, NTT, masyarakat mengenal salah satu
tumbuhan yang digunakan sebagri obat antinalaha
adalah hay`i ular  (Srty/chncng figivfri.na/  dari  genus
Strychnas.     Tulnbuhan     inj     sudah     sedemikian
terkenalngra  scbagai   oba.  antimalaria  di  kalangan
masyarahat Tinor,  dan di  bcberapa wilayah lain di
NIT  seperti  Flores  dan  I.enbata  [Maxinus  dan
Gerardus,   2008].  Di  daerah  Lain  di  Indonesia,  S.
/I.gzc/ri.mar  dikeml  dengan  nana bidara lau|  bidara
pahit,  bidara putih,  kayii ular  (Sumatra);  clara lant,
clara  I)utih,   bidara  ghunong   (Jawa);   aj   betek,   al
hedu,  hau  fete,  maba  putih,  songga,  eltL  ai  baku
moruk  (N`isa  Tenggara);  aju  mapaL  bidara  mapai
@epkes RI.,1989).

Bcberapa  t`rmbuhan  anggota  genus  ftychnos
seperfe  S.  usamberensis.  S.  `schabllis.  S.  .nyrloides
dan  A   jca/.a  )/ang  tumbiih  di  Afrdea  telch  diuji
aktivitasoya sehag8i  amimaleria secara in-vitro dan
diketahui    berpotensi    sebngdi    antimalaria    Dari
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beberapa   (urnbuhan   terscbut   telah   pula   diisolasi
beberapa  senyawa  a/ha/old yang  aktif antimalarial
seperti      dikydrousanbarensine,      usamberensine.
slrychnopenlamine       drm       isoslrychrlopenlamine
{Saxena.   e/   a/.,   2003;    Frederich   e/   a/..    2000;
Frederich c/ a/.. 2001 I.

Walaupuri   beberapa  anggota  genus  Soic^nas
sudah     diteliti     potensinya     sehagai     antimalaria,
mmun      penelitian      dan      publikasi       fncngemai

pemanfaatan dan khasiat antimalarial dari tumbuhan
kayu uJar asal Timor (StryAchnas fjgits/rl.naJ, sejauh
ini  sulit  ditelusuri,   dan  mungkin  memang  bel`ifn
pemah  dilakukan.   0leh  karena  it`i.  tujlian  dalain
peTLo]itian   iud   adalah     un``ik  mengetahui  aktivitas
antimalaria   dari   ekstrak   etanol   kayu   ular   pada
mencit yang terinfeksi P.  Berghej melalui pengujian
untuk menentukan harga lcso sccara /.n-vi.vo. Selain
itu. penelitian  ini juga dilakulcan  untut nengetahui
kandungan   kimia  (jcnis/golongan   senyawa)   yarig
terkandung di dalain ekstrak kayu ular mclalui cars-
can skrining fitokinia.

2.   METODE PENELITIAN

2.I   B.ham dan Alat

-     Slmpllsla:    kayu   S.    LJ-gas/rl.na,    diamt)ll    dari

hutan            Camplong,      Kecamatan      Fatuleu,
Kal]upaten Kupang, Timor, NIT.

-    Hcwal)    coba:    mencit   jantan    galur    Balb/C
dengali  l>erat  badrn  20-30  gralli  dan  umur  ±2
bulan.

-    Parasl.   uji:   P.   Benghej  Srral.n   ANKA   yang
diperot¢h dart  rropi.ca/ Dffeeres C€nfre (Il)C)
Universitas Airlangga SurchayaL

-    B8ltati         p.mbai)ding:         kontrol         positif
Worofui'ndi/os/z7/, dan kontrol negatifnya adalah
DMSO.

-    Bahan   uji  jn-vjvo:   DMSO,   medf'zim  a/sefrer,

pewama gz.emsa, agxpdes/ dan minyak imersi.
-    Ballaii    kimla:    e/are/,    metono/,    A/ore/orm,

hedsaiiar,   efi./age/af ,   pereaksi   mayer,   pereaksi
dhagendotgr,   pereaksi   Serisw//a/,   dan   peTeaksi
a.ijsalcAgAi.d-asom  fit//giv,  plde  KLT  Kiesel  Gel
60 GF234.

-    Alat-AI8t:     ro/avapor,     penyaring     J}qc^ner,
mikropipet,    lampu   UV    254    dan    365    nm,
er/eniize}Jer,  gelas  ukur.  vial,  bak  homatografi,
neraca  analitik,  mikl`oskop,  object  glass,  pipet,
petri-dish, spet dan jarum suntik.

2.2 Care Keija

Pembuatan Ekstrck dan Telaah Fitokimia
Kayu    dipisalikan   dari    kulitrya    lalu    disetut

kemudian   digiLing  menjadi   serbuk.   Serbuk   kayu
ular  dimaserasi  dengan  etanol  969/a  selana  3x24
jam,    lalu    ekstrchya    diunpkan    sampai    kering
menggunakan   ro/airqpor.   Terhadap  ekstrak  hayu
ular  di  atas  Lalu  diidentifikasi  kandungan  senyawa

gohor\gap:i      alkatoid,       Ierperoid.       sapopin  __Pan.
/ayoroi.a,      berdasarhan      prosedur      iden`irikasi
standrTd       (Hel`man.       1975;       Harbome.       1987;
Markhan,1988; Gritter,199l].

Pembiakan P. Berghei I)ado Meneit Donor
Stok      darah      dari      simpanan      beku      beTisi

p/asmodl.qm    di-/twi.ng   pada    s`ihu    37°C    lalu
diinjeksikan pnda mencit donor dengan volume 0,I-
0.2  ml.  Setiap  hart  diambil  sedikil  darch  dari  ekor
mencit,  dibunt  hapusan  tipis  di  8tas  a+/.ecl  g/ass,
dl"dsasj   dcngan   me/ano/,   dan   diwamai   dengan
G[.emaaL   kemudian  ditalcukan  pcmeriksaan  tingkat

prrasi./emi.a   dari   mencit   donor.   Setelah   tingkat
prrasJ./emi'a         mcncapai        ±20yo,         dilakukan
pembedahan  mencit  donor  dan  diall`bil  darahnya
untuk     diinfeksikan     pads     mencit     uji     secara
jofraperi/odea/. Tingkat parasjlem;a mencit diamti
setiap  hari  melalui  pembunean  hapusan  darch.  Uji
aktivitas        antimalaria        dilalcsanakan        setelah
pc7rasi./em&ai sudah mcncapai  I-5%.

UIfiAklivilasAnlimalaria
Digunakan metode modifikasi res/ Pe/er (7%e 4-

days  -suppressive    test    Of   I}Iood    schizonlocipal
ac/J.on:  LUMC,  2002).  Bahan  uji  yang  digllnakan
adalch  ekstlutc  ctanol   hayu   batang   S.   £I.gustri.ng
dibunl dalan 6 (enam) macam dosis yakni: 20; 2,0;
0.2;  0,02:  0,002;  0,0002  mgng  B8  mencit  dalam
DMSO.   Setiap   kelompok   uji   diberikan   larutan
clcstmk  secara  I.n/ra  perl./orrea/  seban)oak  0,25  ml.
Pemberian  bahan  uji  ini  di]ak`ikan  selama  5  hari
(DO-D4).   dan   setolch   itu   tidck   diberikan   lagi
sa]r]pai hari ketujuh (D6). Kelompok kontrol positif
diberikan 0,25  ml  larutan «orofro.ndi/os/pl dengan
dosis   10   mg/kg   8B.   sedanglcan   kontrol   negatif
tnendrpat 0,25 ml DMSO,

23 Eva]uaei Hael] Uji Abtlmalarla
Setiap hari dilakukan pengambilan sedikit darah

dri   ekor   musing-masing   mencit   umik   dibuat
hapusan  darah  tipis.  Hapusan  dibunt  di  atas  gzas§
olyect.    diifeksasi   deng8n   metonol   can   divamq}
dengan    Gfeof sa,    selanjutrya   dibaca    di   hawah
milueskop  cahaya  dengan  pcmbesaran   1000  kali
untuk  menghitung  jumLah  parasitnya.   Data  yang
dipeToleh dari penevjian aktivitas antimalaria secara
/.n vjvo  di  alas  8dalah berapa jumlah eri./rosi.l  yang
terinfeksi  parasit  orang  dihit`ing  terhadap  5000-an
erltrasi./)  yang  selanjutnya  dikonversikan  menj8di
tingkat/rai.asf./e"I.a(persenpc]rasjzemi.a)danpersen
penghambatanzatujiterhadappcrhimbuhanparasit.
Persen           pansitemia           dihit`mg           dengan
rumus:

%panas#emha=Zri£'faan8en¥s::xpfxloo%

i-_`
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Pcrscntase    penghambatan     pcrtumbiihan    paTasit

t%h::g8h:n:aanunrm=ioo%_[#moryo]

di maJra:
Xp  =  Purusitemia  perlckun     =     %  perasitemia

perlakuan (ch - do)
Xk  =    Parasitemia  kontrol            =    %  pamsitemia

korfuo` (ch - do)
[OCp/)ac) x loo %] =  persen pert`imbuhan parasit
(dn -do)  =  person parasitemia padaharike-n
dik`irangi persen parasitemia hari ke.not.

Dari  data  penghambatan  den  konsentrasi  bahan
uji   kemudian   dilakukan   perhit`ingan   IC5o,   yaitu
koTisentmsi       bahan      uji       yang       menghambat
pert`imbuhan      perasit      sebesar      50%.      Unluk
menentukan   nilai   lcso   dig`rmkan   analisis   Probl./
menggunahan     program     komputasi     SPSS     for
widows versi 16.0.

3.   HASIL DAN D[SKUSI
3.I  Id.ntifika8i Fitohitbla

Dari  seTbuk  kay\i  utar  sebanyak   1500   grarl`

yang     dimaserasi     dengan     a/ano/     96%     yang
dihasilkan   ekstrak   kental    seban)ok   20,6    gram
(I,37%  berat).  Ekstrak  hayu  ular  berwarm  coklat
kehijauap  setclch  dilakukan  identifikasi //oAi.mz.a,
didapatkan    bahwa    ekstrck    etanol     kayu    ular
ne;gandiing alhaloid.  terpenoid.  steroid,  po!!if e.pel.
dr-glikbsida.       U}i        lcandunBan _   _qlkqlo.id.
menunjukkan  hasil  yang  sangat  positif.   Hasil   ini
sejalan   dengan   temuan   terdahulu   yakni   baliwa

:=#g=,hayo=:deTEun g,:,' :#9T  senyawa-

3.2 Aktivitas Antimalaria

Trend   pqu).bahap   tingkat   pargsitenia   pea?
meneit uji  yaI`g diberi berbagai  dosis  ekstrak kayu
ular dan kontrol positif dan negatif selam 7 (fujuh)
hari   pengrjian   ditunjukkan   dengan   grafik   pads
Ganbar   I.   Dari   grafik   tampak   batwa  scmakin
tinggi      dosis     ckstrak     try`i     ular,      aktivitas
penghamhatannya           terhadap           pertumbuhan
p/agmedl.qu   semckin   kuct.   Wal3up`m   demikiarL
dqu hainbat yang ditunjukkan oleh dosis tertinggi
ckstralt   hayu   ular   (20   ng/kg   88)   masih   lebih
[endth     dariprda     daya     hamhat     pertumbuhan
p/asmedi.rm  oleh  «oroha-»  acontrol  positio.  Dari
grafik I tanpak bahwa unt`ik setnun perlakuan tidak
ado yang  benar-bern  bisa  membunuh P.  Berghei.
secan nyata. Bahan-bahan uji yang ditxrikan hanya
beTperan       menghambat       atan       memperlamhat
pertumbuhan  junlah  phamodizm.   Hal   ini  jelas
terlihat    drri    grafik    yakni    setiap    hari    tingkat

prrusj/emfo eendenmg bertambah tinggi, walaupun
kenaikannya      teriadi      secara      perlchan      yang

dituTijukkan  oleh  k`irva  yang  rnemalijak  tapi  lapdai,
dibandingkan teThadap k`irva kontrol negatif.

Setelal`   hal    Ice-5    (D4),   umumnya   tingkat

prrasitemdr    meningka(    dengan    cepat.    Hal    ini
menunjukkan    bahwa    selama    5    hari    pengujian
sebelumnya. bahahbahan uj i tidak efektif menckan
perfumb`ihan      p/asmedi.zim.      akjbathya      parasit
langsung   bcrtunbuh   [agi   dengan   cepal   setelah
pemberian      obat      dinentikan.      Hal      ini      juga
many.iratwh    bchwa   walmi    e`in`"as\    `£{hrdap
senyawa-senyawa    kandungan    ekstrak     tetsebut
ber]angsong   secara   cepat,   sehingga   aktivitasnya
menjali ccpat hitang.

Hasil          perhitungan         rate-rata         aktivitas

penghafnbatan    ekstrak    kayu    ular    terhadap    P.
Berg^ei. pads mencit selama 5 hari pengujian dapet
dilihat    dalarti    Tabel     I.    Analisis    Probi.f    yaps
dilakukan  dengan  menggunakan  data  dosis  versus
®/a  I)enghambatan   menghasilhan   nilai   lc5o   untck

ekstut eJano/ kayu  ular sebesar 0,128  mg/kg 88
(0,029-0.703 mg/lng 88), dengan Rfro, 927.

Jo         ¢23           -2             +!£           ,-hica
-lco2      -3.3332     -I:-         -h.

DO           Di            02           Oi           D.           05           ce

Hall.ngantm

G-mb.r I. Gnflk Hut.ting.i] Iti..ri % Para8it.mia
den I)osis EI[str.k S.I.mi 7 H.ri P.ngatmtal]

Walaupun  niLai  ICso  ckstrak  etanol  hays  ular
jnd lebih besar daripada IC5o A/orofui'n pada 8iston
uji i.drvjvo, hal ini tidak berarti bahwa senyawa aktif
dari hayu ular ini tidak daprt dikembanghan sebagri
obat antimalaria. Sebagainam diketahuL tlorofuwh
saat   ini   sudah   tidak   cfektif   lad   sebagai   obat
antinalaria,         harena        tetiadinya        resisteusi
pjasmedl.ow terhadrp ohal teTsebut Oleh kerem it`L
szLngrtlah  memungkinlrm bahwa senyawa-senyawa
lain  yang  aktif  sehagai  antimalaria  lalu  memiliki
prospek      `IIituk      dikembangkan     sebagai      obat
antinalariapengganl  kJorofu!n.  Senyawa-senyawa
dengafi kerangka struktur molekul dan g`ig`is-g`igus
fungsional       yang       berbedr       dari       A/orohajro,
kemungkinan besar memiliki mckanisme aksi yang
berbeda  dengan  mekanisme  aksi  k7orchfi'n  dalan
hal   membunuli   atan   menghambat   pertumbuhan
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p/asmodf.qm.  Dengan  demikian  diharapkan  bahwa
senyawa-senyawa  (ersebut  dapat  membunuh  atau
menghanibat peTtumbuhan p/asmoc7i'z/in yang sudah
resislen terhadap «oroAwi'n.

4.   SIMI'ULAN
Dari    hasil    penelitian    ini    dapat    disimpulkan

beberapa hal sebagai berikut:

I.   Kandungan   utama   ekstrak   e/ado/   I(ayu   ular
adalch senyawa-senyawa golongan a/ha/oi.d.

2.   Ekslrak      a/are/      kayu      ular      menghambat
pertumbuhan   P.   Berghoi.   dengan   IC5o   sebesar
0,128 mgncg 88 mencit.

3.   Aktivjtas  antinalaria  ekstrak  cfano/  kayu   ular
lebih Tendal dibandingkan dengan 4/orok»i.«`

Tab.I I P.rseti.ass P.rtombDli.I dati P.Dgl].mbat.i] Ra..-R.(a sol.ml S H.rl l'.bgu|l.n (DO.D4)
dcl]gID   B€bcrap. Doris Ekslrak Etatiol.

Dosis                              %Parasitemia  Rala-Rata

(mg/kg BB)             Kelompok uj i           Kontrol Negatif

o/opertunbuhan
Rate-Rate

% Penghanhatan
Rota-Rota

2,0 x  ,00

;:;::;;
2,0 x 'at

38,63

41.90
42,59
53,94
57,09
72,10

61,37

58,10
52,41
46,06
42,91
27.90
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ABSTRACT

¥Le!4_n.Q!fl_r.=_I_  f !(Fined Jirom.a  I.f tee:steps  s.lc.cesstyely  exlrqfliQn  Of Ike  Cempedak  (Arlowr"sCLha_:S:d::)__SI_e.:bT!T.I:Xamin?dforusT.Iimalar.iala;.Iivity_.Theext;acttonwa;io;efi;:;i;';;fi";-

¢::=_n::_s.=3T]!%,_:!n}|.ifhloroTethar.e:?rdlh€n.yiihmelhanil.Themelhanolex.;is;Iie`fririj:ir:a.;ae_I_a_ri_I_I_i_on. :ith tpe c.!loroqu!ne-sensiliv.e and. chl.oroqrlpe-res-istanl siraine of Plasndiu; -j5l;;;i;;
according. Io  ?r.  irrvitro. Iesling  procedure  developed  by  Trager  and  Jens;n.  The -ri;mi';:;;;i:n-:;s
a.a.::::L[.ed^_w`l#^^no.n:?_rlc,k?n#dcullTesof.P.fal`cip::Ill::Oflire3D7strain(Ihechloroquln;:;islt-;;)
and th:^€-?3.00. s.ira_ip (Ihe. Err?roqui_ne:resistant) viiih the -conceniraiione oi exl;a;I  i-n: ir-;ir;;::;;;;k
w_e.r.:.:.0.0:_I_0.,__I,.?.,2..I..ando.OIp.8/TLfor.4P.!T!r!yufa_t}on.Fproroquin;diphosphaies-wa;-in;i;*

T_s!:P_e, c::::r:Awl_lh,the c,once.yak.oas Of.10,  I..0. 0. I . 0.01  one 0.001 -pg/mL and DMSO i;r ;JtiieeCT`.rLo_l`,Th.e,nl£¥Lv_:Ire: .fi2.and for the melh?pal e*.trac! .were 4.23P gin:I:on ihe 3 D7. arid i 6.rid°iri;riL

T_lf:.a:2n3.00_.S_:::n.rAnhe:amete:lcoprjlion,thechloroquinedijhaspateshaslhe'ICsooi-ojch;:3rp®8;riLoT  Ihe  3P7  slrairL  Fran.. Ihe  results  Of the  exarniraiton:we  ci;n  a;riclude  |hat  in;ir;inl  -6;;;rra;--;.
c_±_:pe±n.i_scat:gorize?as¥ery.qctiviasanlimalarialagainstthecnd;;riii;;::eiri-;;;;-i.fiEki:i;;;ri
slrain, and as aclive against the chloroqulne-resislanl strain`

Keyrords:ArlcearprlsChapeden,Inwltro.I.lasmodttrmFalcipanm.ChloToqune

I.   INmoDucTION

Malaria is a disease apread out by an insect
whose  prevalence  is  the  highest  in  the  world.
Every year the malarial disease infect 3cO to 5cO
milJiof` people.  rendering the death Qf I.5 to  2,7
million    people   among   those   infected.    It    is
estimated    tha(   40   to    50    pcTcent   of   world
population  are  exposed  to  the  disease  with  the
highest  risk  to  prevail  alnong  children  below  5
years old (Saxena ef a/., 2003; Muningsih e/ a/,
2005).  Malaria  is  one  example  of  the  classic
diseases   that   affect   the   productivity   of  the
individual, the family and society. This discasc is
commonly  found  among  poor  and  developing
countries.   Affican   counties   are   the   place   of
highest prevalence followed by South East Asian
countries, China and India (Sap(ena e/ a/., 2cO3).

Malaria  is  an  infectious  disease  caused  by
singlece[l parasites belong to protozoan group of
Pdrmodi-zen  faillily  tha(  hive  in  the  red  blood
cells   and   liver  cells.   The   malarial   disease   is
infied into the human body through the bites of
female  4naphe/es  musquitces.   There  are   four
species of P/as7qadr.rm that cause the ndaria to
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take place in human body,  namely,   P.  rna/ari.ae,
P` vivac,  P. falciparum and P.  ovale. Or \ha 6crar
species, P. /zz/ci.pamum is the most dangerous 8s it
can cause severe and acute or e'ven fatal infection
(Shcrman,  1998) for it can aeack young and old
erythrcoytes and causes a high risk  Of death  for
nomimmune individuals  (Scfuesinger,  1988).

The  first anti-malarial  medicine  is  quinine,
an alkaloid isolated from  Cf.nchora stem  bark in
t820,   t7owever,  die  to   its  wide.I.need  aide-
effects    such    as    tinnitus,    vertigo    and    eye
dysfimctions,  the  quinine was  later repland  by
synthedc     medicines     such     as     chloroquine,
anodiaq`Line,   and    so   on   (Phillipsqu    1991).
Chlonquine then became a very important anti-
malarial  medicine  `intil  very  recently.  But  this
time, P. /zz/cipar«m has become resistant against
chloroqulne.      Although      artelnishine      from
Artemi.si'a      anmuc7,      and      its      semi-synthedc
derivatives  have  been  found as  a  sub8titde  for
chloroquine,  due  to  I.ts  high  price  and  the  fact
that   the   problem   of  resistance   has   not   been
fiinalizcd, reseaches ac still being made to look
for   other   anti-malarial   medicines   from   other
plants.  Most of the researches still utilize ethno.
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pharmacology    approach    and    bioassay-guided
isolation  (Schwikkard  and  van  Heerden.   2002;
Saxena, c/ a/., 2003).

Indonesian    tradilional    society    has    been
finiiliar   with   and   using   some   plants   as   anli-
malarial   medicines   for   long  lime  ago,   one   of
which is tJte Cempcdak (Ar/ocarrprs c'hampedeq).
The cempedak  is widely found  in  lndoTiesia and
used   by   many   people   as    food,    construction
material       and       ingredients       for      traditional
medication.  In traditional  medication.  (he bark of
the ccmpedak  is used to cure patients ittfected by
malaria,   dysentery   and   various   skin   diseases
(EleyTLo,1987;  lwasaki and Ogata.1995).

Former       researches       on       anti-malarial
activities  of the  cempedak conducted  by Utomo
(2003)  and  Hidayati  (2004)   indicated  that  the
total    methanol    extract    (the    samp[c    powder
directly      extracted      with      methanol),       and
chloroform   fractions   of  cempedalc   stem   bark
through   an    in-vitro   method   can   inhihit   the
growth of malarial parasites on Barb/C mice lhat
hnd   been   infected  with   P.   bergifel..   The   total
methanol  exm]cl  shows  the  inl]jbi.fjon  actjviljcs

agai'ust the  growth of parasites wi.th the ED5Q  of
6.95419    mgthg   of   the    mouse    body   weight
(Utomo. 2003), and the chloroform  fraction with
ED5o   of  0.36479   mgckg   of  the   body   weight
(Hidayati,  2004),  Therefore,   it  i§  assumed  that
the  cempcdak  plant  contains  one  or  more  anti-
malarial  active  compounds  that  can  presumably
be developed into anti-malarial medicines.

In  this  researcli,  an  ill-vitro  test  has  been
conducted  to  evaluate  the  anti-rna(arial  activity
of the  methanol extract of cempedak  stem  bark.
The  methanol  extract  was  obtained  tluough  a
successively ernractlon technlque.  The  objective
of this  research  was  to  evalunte  the  potency  of
methanol    extract    to    inhibis    the    growth    of
malarial  parasites  of both the still sensitive ones
and those already resistant against chloroquine as
the main referral anti-malarial medicine.

2.      MATERIALSANDMETII0DS

I'lant  8amf]le:  stem  bark  of the  cempedak  `ves
obtained    from    Makbalim,    Salawati    district,
Sorong,  West  lrian  Jaya,  and  identifted  in  the
Research   Office   of  the   Pur`rodadi   Botanical
Garden, Pasuruafi East Java.
Plasmodium:  P.  /a/ci.pmim  of the  3D7  strain
(chloroquine     sensitive)     and     G-2300     strain
(chloroquine  resistant)  u/ere  obtained  froln  the
Eijkman   BiomolecuLar   Institute,    Jakarta.    and
from    Tropical    Disease    Research    Center    of
Airlangga         University,         S`mbaya.         The
P/asmod('qm  was  then  cultivated  in  microwclls
plate  according  to  the  methods  developed  by
Trager    and    Jensen    (]976).    The    c`iltivation
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Litilizcd  type  0  human  red  blood  cells  of with  5

percent  hacmatocrit  suspended  into  the  medium
of.. RF'MI  1640 added wi(li the inactivated type  0
blood  serum.  The  cut(ivated  |]Iasmodia  are  then

#:drfeamcfj2j:crsb::opr,aa::h:vt:;dr:;ai::io:
new  one  until  the  cul(ivated  plasmodia  indica(e
the  parasitaemia  has   reached  (he   level   of  I-5

percent  whieh  was  observed  by the  smearing of
thin blood film.

Comp8T.ativc  Suhotanc€ :chLoroquincdiphospha-
tes     was     `ised     for     positive     control      and
dimothylsulphoxide      (DMSO)      for      negative
control.

Cemp€dak  Stem  Bark  Ex(raction:  dry powder
Of   the   cempedak   stem   bark   was   macerated
successively    with    n-hexane,    dichloromethane
and  methanol.  each  in three  days.  The  methanol
extract  was   then  dried  with  rotary  e`rapcirator
through   decreasing   pressure   until   the   extract
dries.  The  methanol  extract  was  then  tested  for
its     anti-rmalapial     activity     ngalnst     botll     P.

/a/cJ}arl.in she(us through the i'n-vl`tro technl.que.

^ntimalariaL   Activity   Test:   methanol   extract
was  dissolved with DMSO  and  fit(ered  sterile]y
with  0.22  iim  membTune  filter.  This  dissolved
methanol  e}foact  was  put  into  into  a  microwell
that contains suspension of P. /«/c/Parmm where
the  parasitaemia  was   I   percent.  It  was  diluted
with  medi`rms  in  a  series  Of teohniqiies  so  that
final   concentrations  of  tested   materials   in  the
microwells were as follows:  loo,10,I.0, 0.I  and
O.0lwg/Ii]L.  Each  microwell  cont8ius  4  percent
haematocrlt.   DMSO   for  negative  control  was
diluted  with  the  sane  method  to  find  the  final
concerfution      of     0.5      percent      at      most.
Chloroquine  diphosphate  for  positive  control  is
also     prepared     with     similar     method     and
differentiated  in  the  concentrations  of  10,   I.0,
0.I, 0.01 and 0.00lilg/mL. The mixture of testing
material  and  suspension  of parasites  is  put  in  a
Col  incubator  at  the  temperat`ire  37°C  for  48
hour-

After   the    incubation   of   48    hours   the
researchers applied a thin blood film on an object
glass. The thin blood film was then dried, fiixated
with  methanol,   and  stained  with  the  Giemsa.
After that the researchers counted the mimber of
Cry(hrapytes  infected by J', /fl/cigivrwm  per total
countable  erythrocytes  under  micToscopy  with
1000 tines enlargement. The counting was made
for around 5,000 erydrocytes.

From  the  data  of mimber  of crythrooytes
infected  by  P.  /4/ci.pamum  the  researchers  then
counted  the  percentage  of parasitaemia  and  the
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ilthibilion  pcrcentagc  of res(ed  materials  against
the  growth  of P. /a/ci.pr"m  with  the  fomulas
below.

Based    on    the    inl.ibilion    data   of   every
ex(ract     cor]centration,     the     researchers     (hen

Number
%Parasitaemia

Vmere:

counted   the   value   of  ICso  that   is   the   extract
concentration lhal iTihibited the growth of 50% of
P/aowodi.win)   with   Probi(   Analysis    from    tlie
SPSS version  15.0.

of infected eritTcevtes

~wh    =       ico{"X;~     x)
X(=parasitaemiaintreabnentgroup=%peracytemia(48hous-0hour)
Xc = parasitaemia in control group     = % parasitemia (48 hour -O hour)
I(Xpexk) x loo 9q                                 =  Pdsmodiun growth percentage

TIl]l.1lnhibi"onP.I..ntogcorV.rion8M.lh.iiolEltricl.ndChloroqut.c
CoDc.Dtr.t[ope .g.l]s. P./oA[apa[rtyfl Groutli in 48 Hot[rs

Concentration
(ng/mL)

Average inhibition perceritage against
run stmjus

Methanol extract
G-2300

+h`03rs=
loo,000
10,000
I,000
0.loo
0,010
0.001

Note:-0¢otestshavebeenconductedfortheconcentrations)

Tab..2Tli.ICsoVilnesorM.lhauolEitr.ct.ildChloroqliln.
•g.iDst P./aAapamm Tor 48 lloun

ICsoolg/mL)

Materials
3D7                          G=2300

Methanol extract                         4.230                         I 6.580
0.003
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3.     RESULT AND I)ISCUSSION

Test      over      antimalarial      activities      of
methanol  extract  and  chloroquine  diphosphate
against non-synchronized P. /a/ci.pr"m culture
of the  3D7  and  G-2300  strains  was  conducted
in-vitro.  Iho  (cst was  conducted  in a  duplicate
technique   with   48   hours   incubation   pchod.
After 48 hours the culture was taken and applied
in  a  thin  blood  layer on  an object  glass,  fixated
with  methanol  and  stained  with  Giemsa,  and
(hen counted its parasitaemia percentage and the
lested rna(erials '  inhibi(ion peTcei`tagc.

The   computation   result   in   the   inhibition
Percentage   ol:   various   extr8cl   concentrations
agalust  the  growth  of P. /a/ciprrun  of strains
3D7 and G-2300 can be seen  in Table  I.   Based
on  the  inhibition  perceiitnge  data  in  Table   I,
researcliers   then   computed   the   IC5o   value   Of
methanol    extract    against   each   P/astrodi.#m
strain  where  the  result  can  be  seen  in  Table 2.
According    to    Rasanaivo    a/   a/,    (1992)    i.n
Ouattara  e/ a/.  (2006),  the  extract  that  has  the
antima]arial activity with the ICso value smaller

ap_z\r\   5p8/mL   is   said   to   be   very  active;   5-
50ngwhL is categorizx3d as active; 50-I Oops/mL
is categorized as less active (wealc activity); and
tlie  IC5o  value  more  than  loo  rg/mL is  said  to
be  not  active  as  anti-malaria,  Referring  to  this
description,    lt   ls   qul(e   clear   that   methanol
extract  has a  strong activity  and  categorized  as
very active as  antimalarial  agairLst chJoroquine-
sensitive  P.  /a/ci'prmm  (the  3D7  strain),  and
acd.ve     8galust     the     G-2300    strztl.n     of    P.

/arci.parqm   (hat  has  become  resistant  against
chloroquine.  Compared  to  the  chloroquine,  the
eetivity  Qf  methanol  extract  is  much  weaker,
around I/I,410 tines the activity of chloroquine
against    chloroquinepsensitive   P.   /a/ci;pa"m.
However.  as already known.  the  chloroquine  is
Ilo longer active a3 antimalarial medicine, due to
the   iesistance   of  P.  /a/ciz.ai..„i!   against   this
remedy. Therefore it is quite probable that other
compounds   those   are   active   as   antimalariaJ
agents  then  liave  prospect  to  be  dew.eloped  as
antinaJarial  drugs  (o  replace  the  chloroquine.
Compounds   wliuse   molecular   structure   and
functional     groups    are    different    from    the
chloroqulne    are    quite    |x)sslble    lo    possess
different  action  mechahians  from  that  of  the
chloroquine  to  kill  or  to  inhibit  the  growth  of
P/asmodi.I.in,   and  as  such  it  is  expected  that
those compounds call  kill  or  inhibit the growth
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of P/4smodi.win lhal has become resi``tant against
the ctiloroquine.
Maximus   (2009)   indicates   that  the   methanol
extract  of  the  cempedak   stern   bark   conutns
some   phonolic   carbonyl   compounds   such   as
flavonoid.  Tl.e  phenolic compounds are  kJiown
to      Fx]ssess      various      biological      activi(ies.
Referring to research results  reviewed by Rowe
c/   4/.   (1989),   Schwikkard   and   van   Heerden
(2002),   and   Sarena.   a/  a/.   (2003),   it   is   quite
clear  that   maiiy  compounds  that   indicate   the
antimalarial  activity  have  one  or  more  phenol
groups in the structure of. their compounds.  The
phenolic   compounds   may  consist   of  tannjns,
flavonoids,        xantons,        lignans,        stilbenes,
coumarius, quinones. and so on.

4.      CONCLUSION
The   methanol   exfroct   of  the   cempedak

stem    bark    indicates    an    in-vitro    inhit]ition

potency that categorized as strong or very active
ngaiust the  chloroquine-sei.si(ivc  P. /z7/cij2„"w
strfult    and   moderate   or    active    agrius(    P.
/a/ci.fiamm   stndn   that   has   become   resistant
against chloroquine.
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