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Absiract Indmesia & ome of the world s most hodeene comes. Thes sudy woeld be
cussi caly m fhe Indonesun mangrove fonsss biodienaty. Tiem ax about theee millon
hactares of mangrose forests that grow alomg e 94,000 km of Indonesian coastline. Mangrove
Inests fane ecology, socal, econoemic and medicinal vataes that have been uwed by people
wbbemawtlmmammm:hwnhmeum
contzn many bicactive compounds that have the medicinal polentia for 2 varety of diseres
However, maagroee plmt extacs 2z yel fo be commercially & modemn
med:caes. Althouph Indonesia = home th ome of the larpest bvodive ety of plants, the intemest
of phammazutical adustres @ the development of berhal medicines = drugs are ot s
promising s those from chemacal syntie e One of the eawoms Sor ths pleaouenca is 3 ow
uﬁmq&umbihotmum In addition, them: is 2 lack of facidees which
cn provake of the herhal materials. The aun of $his artick is o give 2 rSooal
m:hlu a bwoproapechng program & @ @iliaton on the primary screemag of
md&m“b&m&nmwz

L. Introdection

Indomesia hax a large samber of plant Biodivensty, appnximately 30,000 - 50,000 species of plants,
but only TS0 species of them known o be etficacsoss as drugs ingedient |1]. & term of mangrow
biodiversty, Indonesia mpeesents appeos iznatefy 22 6% of the iofal mangrove coosystems in the world
121 Theretos, Indonesia hecomes the country with the workl's lang st mangrove forest [3] Acconding
to Romimaohtarto and Juwana [4], there a2+ af Jeast 22 mamgrove plant species econded in Indonesia,
incloding 89 types of mee, 5 tvies of Pabma, 19 tyges of scandest, 44 types of herbaceous ground, £4
types of e piphyee and one type of ferm. Some tvpes of Indonesan mangrove are A vicenmia, Sowmerouia,
Fhipophora, Ceriopx, Rrupuwiera, Lummizzere, Excoecania, Xviocarpus, Aepiceras, Scypbnyphara, and
Nwna |5].

Masgrove & 2 plant that well adapted tv many ecological stresses by aberationn not only their
morpbology but also phvssological processes resulting in the syathesis of navel chemscal compaunds
that ofier prokection to these plants agaimet various hiotic and abictic stresses. So, it shouid not be
surrising that there s 3 larg number of dfterent chemical properties that exint tor diteent

from das wort mgy S s coas de s of B Crsve Cramom Adrisso 1 dams. Aoy fater dectutioe
S2x Wk TR CERIr EITALon U 2w S e ale of Ox wo, e ot sl DOU
Tublstual sndar lhazacs by 100 Paslcany Lsd 1
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functioss [6). A mamber of mangrove's secondary meaabolites have significant pharmacokogscal
properties that have heen used tadtionally foc the treatment of discases [7]. Mangroves a= 2 veny
potemial as drags souroe imong 2 gaeat number of wild medicina] plants beodiversity.

The prospective study of Biodive sty looking for applications i agricakur, industry and medicine
is knows 2 hicprospecting. However, the best known is in the pharmace utical industry. In this way,
ntural produces dave important comtributions in drag discovery ax acetylsalicylic acid (ASA)
(painkifler derived fromn willow bark, Salix athg), mserpine (antihyperiensive from Raneolfia
serpenzing, known as Indian snake root), d-ashocuranine (muscle relazant wsed @ anesthesia from
Chondrodendrown womersosum), anemisinin (derived from Araemusia annua used 2s an aoti-malarial
agent), vincristine aad vinblastine (anti cancer drags derived from Cauharamsbes rosewr [8). Thestore,
mumgrove plants with numemus Boactive compounds should be sstable for bopmsgecting program.

The aim of thix article is to provide a raSomal approach to design 3 bioprospecting program as an
initiation on the primary screeming of sovel drugs from Indonesian mangrove species & a following
up of extract library establadwment of [ndopesian mangrove iniated by Awdah & al [9)
Hence, mangrove forests sutiersd a shrinkage of about 1-2%every year globally [10L It the
hiodiversay is not prope riy managed, it will soon only hecomne a Bistory.

L. Mute rials and Methods

Bioprospecting can be achie ved throuph information mamagement and inveatory of hiodiversity, hasic
msearch, applied research, produce developorse, prodoction, marketing, and distribution. But in thes
artsck only a few steps will be discussed, smoeg others:

2.1, Informazion mamapemen and imveniary of mamprove diversuy

The spproach in Se sample collection can be based om its use 25 2 trditicnsl medicine and may abo
ke randomized The mSomally progremmed collection will make it easier for meseasch rmised to the
comsiervation and understandng of its penetic msources. kentiticatson of the species tasomomy is very
imgertant both to inceae the probability of Snding new species containing aew compounds and
avouding Smown compounds.

The collection process should take into acooust the conae pt of species conservation and the habits
of collecson subjects. Becase reee arch on target compoends will guiz mos material in progressve
mmocmts anmd will ukimagety have an impact on the eovironment. The refose, it must be ensuned that the
initial collection is we Il documented. Toensur the same sampies the prior sampling process must be
eqgapped with OPS data, complete docume ntason and pood tax onomic keowledpe [11].

2.1 Developmen: of actracdon meshod

Extraction must emsaxe that 2l extracts 23 available for screeming, isolation. and elucidation of
chemical structaes. Degradation of compounds can cocur in ex tracts ssomd far long periods of time
The natural peodact can be storsd 2s simplicial which can maistain the integraty of the

However, humidity shouid be controlied to pevent damaged samples: high humsdity increases the

MGWMWmmSmmt:mdmudlmm
and given 2 barcode.

2% Screening of animicrobiel and auicancer aaivey

Drags discovery derived from plases hax been the focus of world researchess inee they have the
poterial to couter the threst of resistant bacteria and have anticancer properties. Several in viro
methods may be used to evaluate the antibacterial acEvity of extracts or pute compounds. The most
well-knows basic methods s the disc ditheson and broth dilution method. The scree réng process for
poketeial anti-cancer natural ingedients can be performed by Brine Shrimp Lethafity Test (BSLT)
ASLT is comsdered guite economical and wes 2 smull amoust of st magerial. Since its insoduction,
i® vivo ests have been shown (0 be mpeesenied 25 2 ovintosic active fractiomation baoassay gusde and
anticancer apents [ 121
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24. Fracxionwion, vokeiom of pare compounds and exablishmen of exiracy library

When the extract exhibas baclogical activity, hactionstion is mecessmy 0 scperse groups of
compounds with similar chemical-physical properties, such &= solubility and acidity [13]. Exch
fractan was ested and the active sample had to be fractionated rege gtedly 10 increase the parity of the
compond. The process of testing and fracionation is carvied out continuowsly until 3 pure compound
is obtained wich is mspomsible for aertain beological activities. Howewr, the maeated fractionation
peocess needs o be prevested by the proaexs of des plication [14]

The extract Ebrary is 2 collection of active compound extracts from saturad ingedients wed for
screening bickogical targets. A gaality estract Ebrary will be 2 way of discowring natural materiak
that can e developed 0o drugs sad become the identification of the starting point of chemscal druy
optimnizagion.

2.5 The exablishmers of exraa Gbrary conson ses

The estshlishment of ewracy hibrary consarrises was iniSated with the 2im that the research actvities
of medicizes from natorsl materials, especislly mangroves, which hnve been done separaiely by each
rescarcher. cam be better orpanined swnerpiae and avoid overlap with each other.

3. Results and Discussion

The cnude extracts obtained trom the stady were 64 extracs. The extraction was condected by = m-
maceration method with four ditferent solvents (hexane, ethyl acetate, ethanol md water). [n peneral,
most extracts is efective again gram-positive bacteria snd Bave poteatial to be an anticancer agent.
Mazgrove plants that esed in the research are 8 species out of more than 20 species, so the == more
binactive compounds that have not been explored xine ditfemst species might contain ditemre
bicactive compounds.

The crade extracts $hat are shown 1o have further activity can be tractionated and isolaied to obtain
a single compaund which can he develoged into a matural medicine ingredient. Farthe moone. e sizgle
wupoudanbeoﬁuﬁudhnd&uutty.ﬂeﬂncym&ngmcﬂﬂb&dmﬁcﬂnﬂ

standand mequizments. Preclinical festing of mamemalian objects from mice, rabbits, or even primates
can be performed (o ensure the desired satety and etficacy. Ia omder o coenpete in the workd masket, in
addXion to poduct guality thess is 2o 2 very decisive factor, namely the pesetic msoumes of
produacts of intexsst 1o the world market and hove 2000 ss to quataty datsbases of various commoditie s
that hecome a market demand.

Qulitative phytochemical analysis showed that mangrove leaf estract of Rhzophora myicsa md
Avicenna maring contained tsmmsns, flavomosds, fterpenoids, afaloids, flavapoids, mud phemolic
piyoossdes |15]. Mangrowe estract also comtains severz! bicactive compoundds sach as flavonoids,
sapominy, tannins, mnd triterpenoids [16]. As tar = the athor’s cheervation, mangrove utikization in
Indonesia is imied 10 comservation only. Folential mangroves o ingrediests of the drug mociwed e
mmmmmmtmmplmmdmbum

Bmmz Bas two basic poals, among others (1) satsizable we of geselic

comservation, and (2) socio-ecomomic developmeat for 2 country rich in biodivensty
comcept gives developing countries 3 way to improwe Seir saticoal
anomﬂmummﬂmxhﬁummﬂmlmbtwopm
prodacts for global markets while emuring the protection and use of matural msooroes that @
sustaimabile |6]. In comdacting biodiscovery msearch. it shoold b noted that if large numbers of m-
collections may sot be possibie, %o the target commounds should be chemically svathesined.

Bicprespecting is comstitued as scentific and economic activites with a high impect on
sustainable development and povesty mduction as we |l 2s economic growth for deve loping countries
Because the establishment hiodiversity-basad industries prodace social woropriation of know kedye
show ing the henefits and applications. of biodive rsty {6]. Also, the revese from royakties = pesented
by the development of new medicines (haw been estimyied that 8 successtul dreg can peacnre §1
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bilkan per year) desived from natuml sowces comtribue 0 the conservation of biodiversity in mega
diverse countries as well as the prokection of traditional medical know Jedge [8].

The main parameters o be comsadered in bioprospecting e the most cnergy and capital iz stmest
meeds in the fechnological and product development proaess. For example, in the search for drugs, the
most comples part is hasic msearch of discase amd potestial clinical esting of droge. The main
screenisyg of compounds i wesally chesp and technically easy to do. A country wishing to promete
national capacity-building in drug developrment can follow 2 capabibty enhascing modei that begins
with 3 major sceenizg for obtaining coenposnds and access o technokyy in screening, while esting
und climical trials a2 an early stape {8].

4 Conclusions

Mazgrove plants = potertial for boprospecting program.  Bioprospecting should be based on
nustaimable use of biodivray. Aces to pgemetic msowrces should be undertalen taking imo

comsederation the equitable sharing of henefits froon the msalting prodoct to be able 1o make penetic
resouraes @ the backbone of wocio-eommomic developoe e, human = souwrce developme nt, scence and

technology capabikty, market analvsis, sustaimble capital. and strategic plan should be developed.
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Dr. Kholls &. Audah
Swiss German University

Dear Dr. Kholis A Audah

On behaf of the Commiitze of Computer Alded Drug Design (CADD) 2018 Seminar & Workshop, we
cordially Inviie you as 3 speaker In CADD 2018, which will be held from November 26%- 20", 2018 In
Kuta - Ball, Indonesla. Our Seminar theme would b2 “The New Era of Digital Approach In Drug

Design®. You can see our website 3t it/ Tarmast unpad. 3¢ dicaod20 18/ .

We would ke 10 3poioglze that due to our lmited buoge!, we could not support any national or
International trave! fares, however, In recognition 10 your contribution, we shall wahve the ragistration fees
ana provice full hospitaiity curing the seminar.

We would be grateful If you could confirm yous accaptance. We would also greatly appreciate receiving
the tlie(s) and abstractis) of your proposed talk(s) before September 37 2018, Please do not hesitate to
contact us for any additional Information.

Thank you very much and iooking forward to seeing you in Bal.

With kindest regards,

Dr. Sandra Msgantara
Vice Chairman of CADD 2018
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Lampiran 28. Perjanjian Kerjasama Konsorsium Indonesia untuk Extract Library Bahan Alam

PERJANJIAN KERJASAMA
KONSORSIUM INDONESIA UNTUK EXTRACT LIBRARY BAHAN ALAM
(INDONESIAN CONSORTIUM ON NATURAL PRODUCT EXTRACT LIBRARY)

Azadamic Resaarch and Communly Seivices Unversitas Swiss German
Lemrbanga Poneitian gan Pangabaian kepada Masyaraia og Tropical Bophammaca Research Cortes
Institul Pertarvan So0or
Pusal Pensditian Kimia Lambaga fimu Pengetsnuan Indonesia
Falstas Keackleran Univeranas Lampung
Fokullas L Kasahaan Universitas E=a Uhggul

Nomor: SPWARCSIDOINI2018 |ARCS Swiss Garman Univorsity)
Nomor 2229173, L1 KS2010 [LPPM 78 cq Tropical Biopharmaca Reseerch Cartel)
Nomer: B-STRIPT.2KE 0202018 (Pussl Penelitian Kimia LS
Komor 143UN 25 BKS2018 (FK UNILA)
Nemor 174/FIKESIDRATV2018 (FIKES Universias Esa Ungou)

Pada han ini, kel Kanvs, anggal 26 bulan Agef Satun 2018, telah dibuat peranjian kerasama
pombentukan Konsorsum ndanesia untuk Extract Library Bakan Alam (uihik selanjutnya desebut
Pecgargion) yang tardin dan:

A Lembaga Penelban dan Pengabdion kepads Masyarakat Uncverstas Swiss German, barkooucukan
di Srominencs Towe!, Jalan Jaiur Suters Sarat Kav. 15, Alam Sutera, Tangerang, Banjen 15143

E Lembaga Peneition 0an Pedgabdion kepads Masyaroks! o3 Trapicad Biopharmocn Research
Canter Instiog Peranan Bogor. berkedudasn di Kampas 8 Taman Kancans JI Taman Kencons
No ). Bogor 16125

€ Pusyl Peneltisn Ximsa Lembags fimu Pengetahuan Indonéssa. barkecudusan di Gd. 452 Kawssae
PUSPIPTEK Serpang, Tongaang Setan, Bantan 15314

0 Fakutos adokternn Unnversitss Lampung, bodaedudukan dl No. 03, A Prat Of. Ir Sumanti
Broweegon, Kp Baris, Kedaton, Kots Bundr Livgung, Lampung 35141 q

E. Fautss | Kesehatan Unierstes Ess Unggul, beredudukan di JI. Aduns Uikes Mo § Kabon
Jeruk West Jokana 11510

Selanjutnya samus PHAK 0F atas disebut ANGGOTA KONSORSIUM, ANGGOTA KONSORSIUM
sepakal Untuk mangacakan kenasama Membantuk Konsorsium Indonesia untuk Extract Library
Bahan Alam’ dengsn kalentuan sabagoimana seriers di Bewal i

PASALY
BENTUK KERJASAMA

(1} ANGGOTAKONSORSIUM dengan inl mengiakan dii ik bukerjasama dalam pembamukan
Konsomsken (ndorssia unbuk Extract Libeary Bahan Alam.

(2) Bahwe egatan-kegiatan yang dinksanakan dalam konasama artars ANGGOTA KONSCRSILIM
Mrencanakan dan diskukan bersama sesual dengan kepasitas masng-masing don saing
meogutungkan $ECAra proporsional

PASAL 2
KEWANBAN PARA PIHAK

1)) eugmammmemmmmuanmuammmnmmw
MAasNe-Masng

o ANGGOTA KONSORSIUM dan akan diuangisn dalam Rencana Kene setogs
bagian yang tidsk terpisutikan dan perjanjan kerssama inl

I's
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PASAL 12
LAIN-LAIN

Segoia perubahan dan halhal ain yang befun et lidek cukup diofur dakem kesepakatan inl, akon
datur kb mnjul cieh PARA PIMAK dotam bescpatatan tambahsn (addencum) 18baEga bezan
yong bdak 1ecpsahkan dangan keaopakatan i

PASAL 13
PENUTUP

Kesepakatan inl dituat dan Gilandsmangani di Tangerang cleh PARA PHAK dalam rangkap enam,
Barmatara cukup sers mempurysl kekuatan hukum yang sama

Tangarang, 26 Aprd 2018
Lesmbaga Penattian den Pangabdbdian Lembaga Pansltian dan Pengabdian
Magyaravat Universigs Swias German Kepada Masyarahal Instiu Pertaren
s (Kepsta) "

‘e, "i'ﬁaiq' Evita H: Logowo) (O Ir. AJ Hermanwan, MAY)

Fusat Ponaifian Kimia Lemoags limy Fakutios Xadokterar Universias
Fengetahuan ndonesa Lampung
(Kapaia) { Detean)
0. Eng Agus Haryoro) (O & Muhartono, M Xes, &:.PA]’%
Fakukas imy Kesehatan Universdss Ess Urggul
(Dekan)
10r Yaoti €11, 1

Pt man s as tusa s .y R - e .?.
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Lampiran 29. MoA antara UMS Sabah dengan SGU untuk kerjasama riset Uji anti Tuberculosis dan
Demam Berdarah Dengue Mangrove Extract Library

UMS SaJ

SWES CHRMAN \J

UNNEREIT!I MALAYSIA BABAN

ACADEMIC AND RESEARCH
COLLABORATION AGREEMENT

BETWEEN

UNIVERSITI MALAYSIA SABAH

AND

SWISS GERMAN UNIVERSITY
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IN WITNESS WHEREDF UMS and SGU hareunic have executed ths Memorandum of
Agrenment ontho_mrmmfmam'mtnn'

SIGNED BY SIGNED BY
for and on benall of for snd on behat! of
UNIVERSITI MALAYSIA SABAN SWISS GERMAN UNIVERISTY

MUDIN
Vice-Chancelior
In the presancs of, | In the presance of.
NO'MAN HJ, AHMAD DR, KHOLIS M AUDAH
Regatrar Principal Investigalors
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Lampiran 30. Surat undangan sebagai pembicara pada acara Seminar on Development and
Application of Indonesian Herbal Products, SGU, 26 april 2018.

From: Diah Indriani Widiputri <diah.widiputri@sgu.ac.id>

Date: 26 March 2018 15.53.00 GMT+7

To: audahka@gmail.com

Cc: Hery Sutanto <hery.sutanto@sgu.ac.id>, Silvya Yusri <silvya.yusri@sgu.ac.id>
Subject: Konfirmasi Pembicara - Kholis A. Audah

Yang terhormat Bapak Kholis A. Audah, M. Sc, Ph.D.,

Sehubungan dengan persetujuan Bapak untuk menjadi Pembicara pada acara Seminar Herbal
dengan judul "Seminar on Development and Application of Indonesian Herbal Products"” di Swiss
German University (SGU) pada hari Kamis, 26 April 2018, dengan ini kami bermaksud
menyampaikan beberapa informasi teknis yang berkaitan dengan sesi presentasi Bapak, sebagai
berikut:

1. Mohon dapat mengisi dan mengirimkan kembali kepada kami Formulir Konfirmasi Pembicara
yang terdapat pada lampiran email ini. Kami mohon agar dapat mengirimkan formulir tersebut
selambat-lambatnya pada hari Senin, 2 April 2018.

2. Sesi presentasi Bapak memiliki topik: "Development of Indonesian Herbal Products”. Mohon
agar dapat menyiapkan materi yang terkait dengan topik tersebut dalam Bahasa Indonesia.

3. Waktu presentasi yang tersedia adalah 30 menit (diluar sesi tanya jawab).

4. Sesi tanya jawab akan dilakukan dalam bentuk Panel Discussion untuk 3 Pembicara, pada akhir
tiap sesi.

5. Target peserta yang diundang dan diharapkan untuk hadir berasal dari kalangan praktisi industri
herbal, UMKM Herbal, institut penelitian, perwakilan universitas, dan guru.

Demikian informasi yang dapat kami sampaikan. Jika Bapak memerlukan informasi lebih lanjut,
mohon menghubungi kami, baik melalui email ataupun nomor telepon: 0815 912 6446 (Diah).

Hormat kami,

Panitia Penyelenggara
a.n. Diah Indriani Widiputri

Swiss German University

Prominence Office Tower, Alam Sutera
Tangerang 15143

Indonesia

www.sgu.ac.id
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Lampiran 31. Surat Undangan sebagai Penguji Ujian Kolokium di FMIPA-IPB

KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI

DEPARTEMEN KIMIA
FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
INSTITUT PERTANIAN BOGOR

Gedong Kima Wieg 1 Lankai 3, X Tenjung Kampus 1PB Damaga, Bagar 16680 TeipFax | #5225 13524587
Website - hitpichem pb.ac i - email « kimia@pb ac id

| November 2018

NOTA DINAS

Hal

Yth

Tembusan Yth

. Undangan kolokium

Dr.lrmanida Batubarn, SSi, MSi

Dr. Kholis Abdurachim Audah, MS¢
Prof.Dr.Dra. Purwantiningsih, MS
ditempat

Dengan ini kami mengharapkan kesedian Bapak/Ibu untuk menjadi penguii
Ujian Kolokium:

Han . Jumal

Tanggal : 2 November 2018

Waktu + 08.00-09.00 WIB

l'empat . Ruang Sidang Departemen Kimiu

Pemberi  kolokium adalah  Saudara Angga Crytal Loasana NIM
G451170301  dengan  judul:  Penapisan  dan  Penentuan  Senyawa
Antioksidan dan Antibakteri Patogen (Vibrio Cholerae) Batang Bruguiera
gymnorrhiz.

Pembimbing Utama ¢ Dr.lrmanida Batubara, SSi, MSi
Pembimbing Anggota ¢ Dr.Kholis Abdurachim Audah, MSc

Besar harapan kami, Bapak/Ibu dapat hadir tepat pada waktunyn. Terima kasih

Sekretaris Program Studi Magister,

(Wi larn

Dr. Walan Tri Wahyuni, SS1. MSi
NIPIOR211232012122002

Bendahar Dept Kinss

104



Lampiran 32. Surat Undangan Pertemuan PERHIPBA 2018

KEMENTERIAN RISET, TEKNOLOGI DAN PENDIDIKAN TINGGI
INSTITUT PERTANIAN BOCOR
LEMBAGA PENELITIAN & PENCABDIAN KEPADA MASYARAKAT
PUSAT STUDI BIOFARMAKA TROPIKA

JI, Taman Kencana No. 3, Kampus P8 Taman Kencana, SBogar 16128
Telp 0251-8373561 Faks 0251-8347525 Email blarmaka®gmail com

Bogor, 23 Ciaober 2018

No : BANTILL1IHWZDE
Lampian t1 barkas

Hal 1 Pentemuan FERHIFBA 2018
Yih

Daftar Undangan Terlampir

i Tempat

Dangsn hoemat,

Perkenalkan Saya, imenids Batubers dad Pusat Studl Blofarmeka Tropka LPPM 1P Saye
mendapaiksn amanah untuk menjadi pengurus Parhimpunan Peneltl Bahan Obat Alami
(PERHIPEA) manggankan Prof Bambang Prajoyo. Cleh karona tu, says merssa pors meakukan
keordnasi dan konsolkiasi pars pengurus dan anggota PERHIPEA. Untuk membusat partemuan labihy
bemakna pada peremuan fersabat kami bemencana mengaceksn semings PERHIFEA yang
berkolsborasl dengan Professor Eichiro Fukasald (Osaka University) yang mernpakan salah saty
profassar Kotsborator Pusat Stud Tropika LPPMAIFE yang datang ke indonesia dalam rangka Word
Class Professar (WCP) Skama A,

Untul kepedisan seminar tomsebut. dihamapkan dukungan dan Roniribusi Bepakitu uniuk daps
menjadh salab ety pembicarm dalam kegialan semines tersebul, Falaksanasn ssminar aksn

HanTangosl | Kamis/1 November 2015

Pulel | 08.00 - 16.30WiB

Tompat . Kampus B Darmage

Mengl pantingnys kegeisn inl, kehadisn dan kontrbusl Bapakiby sangal kami hesapkan
Mohon resadisan menjadi pembicars dan kebadiranaya, depat deampaikan melaiul amail

di: blarmskaf@apos $0 acid | Whatsspo ke Sdr Diss (0812108156843) sebeium tangpal 10 Okdaber
2018 Atss parhasian dan kerjasamanys disampaikan terma kas?h

..' ,)J a? h
FAPUALM 11000 s é -g -
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KEMENTERIAN RISET, TEKNOLOG!I DAN PENDIDIKAN TINCGI
INSTITUT PERTANIAN BOGOR
LEMBACA PENELITIAN & PENCABDIAN KEPADA MASYARAKAT
PUSAT STUDI BIOFARMAKA TROPIKA

JI. Taman Kencana No- 3, Kampis P8 Taman Kencans, 8ogor 16128
Telp 0251-B373561 Faks 0254-8347528 Email: bfarmaka®gmall.com

Dshar Undangen;

Prol. Dr, dr. Ermé Hemawatl Purwaningsih, M8
Praof Or.Asep Gana Suganda

Prof. Gamini Alam

Prof Dr.dr HMT Kamaluddin, MSc, SpFK

Prof Dr. Suwliyo Pramono, MSc
Prof Dr, Sam Prajogo
Prof, Dr. Rusdl Apt,

M. Januwstl APU
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Lampiran 33. Submitted paper on ICONIET 2018

Anticancer Screening of Mangrove Extract
Library: Accelerating Drug Discoveryfrom
Indonesian Biodiversity

Razethy BATUBARA?, Julkipli AMSYIR?, Sandiego HIMAWAN?, Irmanida BATUBARAP, and
Kholis Abdurachim AUDAH**

4Department of Biomedical Engineering, Faculty of Life Sciences and Technology, Swiss German
University, Tangerang 15143, Indonesia
bBiopharmaca Tropica Research Center, Bogor Agricultural University, Bogor 16128, Indonesia

*Corresponding author e-mail: audahka@gmail.com

Abstract: Cancer is still one of the leading death causes in the world. There will be an estimated 18.1
million new cancer cases and over 9 million cancer deaths in 2018. Furthermore, some studies reported
that new types of cancer had been discovered. Therefore, it is very important to find different sources for
anticancer agents. Indonesian biodiversity is abundant natural resources that can be utilized as potential
drug sources. Mangroves are among potential plant medicine that grow nearly at all Indonesian coastlines.
The aim of this study was to evaluate the potential of mangrove extracts (extract library) as anticancer
agents. In this study, eight mangroves species were used. There were 16 samples collected from different
parts of the plants such as leaf, bark or root. Four types of solvents with different polarity were used
producing 64 extracts. Brine Shrimp Lethality Test (BSLT) and MTT Assay were conducted for
anticancer screening of mangrove extract library. There were 43 extracts showed anticancer potential with
LCso< 1000 ppm and 21 extracts with LCsp >1000 ppm. Next, 16 out of 43 extracts which have LCso<
500 ppm and some extracts with LCso>1000 ppm were selected to be evaluated in MTT Cytotoxicity
assay. There were 3 extracts that highly inhibited HeLa and MCF-7 Cell line. The highest inhibition
percentage was recorded for ethyl acetate extract of root of Avicennia Marina (85 Ea), although it was
not toxic enough in BSLT due to the high LCso value (>1000 ppm). The next highest inhibition percentage
were recorded for water extract of leaves of Sonneratia alba (88 A) and ethyl acetate extract of leaves of
Xylocarpus granatum (86 Ea). In addition, there were 2 extracts that only effective to inhibit HeLa cell
line, namely ethanol extract of leaves Bruguiera gymnorrhiza (75 Et) and ethyl acetate extract of root of
Rhizophora apiculata (74 Ea). Phytochemical analysis of the extracts was also evaluated. The majority
of samples showed saponin and tannin in considerable amount. This supported the data that mangrove
extracts were potential as anticancer agents.

Keywords: Anticancer, drug discovery, drug resistant, extract library, Indonesian biodiversity.

1. Introduction

Cancer is still one of the leading death causes in the world. There will be an estimated 18.1 million new cancer
cases and over 9 million cancer deaths in 2018 (Bray et al., 2018). Lung cancer is the most frequently
diagnosed type of cancer and become the leading cause of cancer deaths in male and female.

On the other hand, effective cancer therapy is still a great challenge for nowadays society due to some
limitations and side-effects from the treatment. Therefore, finding alternatives for drug sources as anticancer
agent is urgently required. Meanwhile, current anticancer research shows that herbal plants from tropical
region such as mangrove have a potential cytotoxicity effects towards cancer cells (Kerry et al., 2018). In
addition, anticancer drug discovery is a lengthy and expensive process. Through screening process utilizing
natural products, it can become a solution of the slow and expensive drug discovery process using conventional
way. Indonesia is well known as one of the richest countries in the world in biodiversity where is a home of
approximately 11% or more than 30,000 of the world’s flowering plants and other biota both in land and
marine with significant figures (Rintelen, Arida, & H&user, 2017). One of potential plants as medicinal sources
and widely spread along Indonesian coastline is Mangrove. Mangrove and mangrove associates are very
potential plants as medicinal sources (Bandaranayake, 2002). Along roughly 90,000 kilometers coastline,
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Indonesia is home of about 20 families with hundreds of species of mangroves and their associates. Indonesia
has the largest mangrove forest or about 23% of total world mangrove forests (Giri et al., 2011). The aim of
this study was to evaluate the potential of mangrove extracts (extracts library) as anticancer agents. Since long
time ago different parts of mangrove trees either roots, branches, leaves, flowers and the fruits had been
utilized as food and medicinal sources.

2. Research Methods
2.1. Material

The main raw material used in this study was various parts of mangroves plants such as leaves, stem and roots.
There were eight different species of mangroves collected from the Eastern Coastline of Lampung Province,
Indonesia in May 2017. The species identification was done at the Herbarium of the Center for Biological
Research of the Indonesian Institute of Sciences, Bogor, Indonesia. Samples were collected from each parts
of the plants in the total of 16 samples.

Table 1: Mangroves species and part of the plants used in this study*.

Name of Plants Part of Plants Samples Code
zophora apiculata Root 74
uiera gymnorrhiza Leaf 75
ophora mucronata Leaf 79
Stem 80
vicennia marina Leaf 84
Root 85
ocarpus granatum Leaf 86
Ceriops tagal Leaf 87
neratia caseolaris Leaf 88

*Part of plants collected were based upon the nature of the plants.

The chemicals and solvents used in this study were obtained from Brata Chem including: Tween-80, Distilled
water, ethanol, n-hexane, ethyl acetate Concentrated HCI, n-amyl alcohol, acetone, dichloromethane,
Liebermann-Burchard reagent, chloroform-ammonia, H,SO42 M, Mayer, Dragendorf and Wagner reagents,
Magnesium powder, FeCls 1%, NaOH 10% and DMSO 20% (Sigma-Aldrich). For cell culture medium, RPMI
medium was used to culture HeLa and MCF-7 cell line supplemented with Fetal Bovine Serum (FBS) and
antibiotic-antimycotic.

2.2. Equipment

Equipment used in this study were moisture balance (Mettler Toledo™), heating and drying Oven (Memmert),
Thin-Layer-Chromatography Chamber, ELISA Microplate reader, Bio-Safety Cabinet level 2, cell culture
COgincubator, and serological pipette.

2.3. Analytical Procedure
2.3.1. Sample Preparation and Extraction

Preparation of sample and extraction were performed based on previous study (Audah et al., 2018). Sample
preparation was carried out using an oven with a temperature of less than 50 °C until the samples were dry.
The time needed for leaves was approximately 3 days, while the roots and stems were about 6 days to dry.
The dried samples were stored in plastic and the moisture was kept and observed. Extraction method used
was gradient maceration (Farida et al., 2014). Four different solvents were used, which were n-hexane, ethyl
acetate, ethanol and water. yields were then determined based on the ratio of concentrated extract weight
with initial sample weight. Extractions were performed triplicate.
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2.3.2.  Water Content Determination

The procedure for determining the water content of dried samples was carried out using a moisture balance.
Five grams stored in an oven at 105°C for 5 hours, then weighed. The difference of mass before and after
heating is the value of the water content of sample (Sulasmi et al., 2016).

2.3.3. Qualitative Phytochemical Analysis

Phytochemical tests in this study include qualitative tests of alkaloid, phenolic, triterpenoid/steroid, and
hydroquinone (Harborne, 1987).

2.34. Brine Shrimp Lethality Test (BSLT)

A tip of eggshell’s Artemia salina (50-100 mg) was put into a container that had been filled previously with
seawater and had been aerated using an aerator. The eggs were hatched at a temperature range of 25-30° C
with light exposure until it was ready for use which was 48 hours old. Solution of extract for the test was made
with various concentrations: 1000, 500, 100, and 50 ppm then dissolved in sea water with a little addition of
Tween-80. Larvae were inserted into the vial (10 larvae/vial) and incubated for 24 hours. The number of dead
larvae was quantified in 3 repetitions, then the obtained data were processed using Probit analysis on SPSS
version 16 software to obtain LCs value.

2.35. MTT Cytotoxicity Assay

MCF-7 and Hela cells line were cultured on 96-well plates in the media of Rosewell Park Memorial Institute
(RPMI) with 100 uL medium per well containing approximately 5,000 cells per well. A total of 100 uL of
active extract with a concentration of 500 ppm was added to the cultured cells, incubated for 48 hours in a 5%
CO; incubator at 37° C. Next, 100 uL of tetrazolium monoculture salt (MTT) were added and incubated again
for 4 hours in 5% CO; incubator. Cells that are still alive will react with MTT to form formazan which can be
seen violet. The formed Formazan was dissolved in 96% ethanol. The absorbance reading was in a microplate
reader ELISA spectrophotometer at A = 595 nm. The tests were carried out using 1x RPMI media as a blank,
MCEF-7 breast cancer cells and HeLa cervical cancer cells as a negative control, and doxorubicin as a positive
control.

3. Results and Discussion

The vyield of extracts of the 16 samples were between 0.25% (highlighted green) to 21.18% (highlighted
yellow) that belonged to ethyl acetate extract of root of Rhizophora apiculata and water extract of leaf of
Xylocarpus granatum respectively as shown in Table 2. The data clearly showed that root and leaf extract
using non-polar solvent (n-hexane) resulted in lower yield percentage compared to more polar solvents (root
samples 74 and 85, leaf samples 79 and 87) (Zahra et al., 2017). This indicated that root sample contains less
nonpolar constituents compared to other parts of plants.

Table 2: Yield of extracts (%)*
Sample Yield Sample Yields Sample Yield Sample Yields
Code (%) Code (%) Code (%) Code (%)
74Ea 0.25  79Et 2.48 85H 0.5 86Ea 1.79
75A 2032 79H 1.04 85Ea  0.89 87A 19.58
75Et  7.09 80A 3.72 86A 2118 87H 241
79Ea  2.36 84Et 7.42 86Et 6.94 88A 7.06
*Solvents abbreviation: H = n-hexane, Ea = ethyl acetate, Et = ethanol, A = water.

Water content of sample (Table 3) were kept below 10% which is a suitable percentage for simplisia analysis
according to the Indonesian Herbal Pharmacopeia (Department of Health of the Republic of Indonesia., 2009).
The largest shrinkage of drying is found in the leaves of all parts of the plant, while the smallest drying
shrinkage is found in the stem.
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Table 3: water content determination

. Water . Water
Samples Part Sh”g‘ kage Content ~ Samples Part Sh”(? kage Content
® o) 00 gy
R. apiculatae  Root 62 7.36 . Leaf 77 9.43
. A. marina
B. gymnorrhiza Leaf 63 5.34 Root 71 -
S. caseolaris  Leaf 84 7.23  X.granatum Leaf 80 8.98
Leaf 71 4.78
R. mucronata C. tagal Leaf 82 9.45
Stem 47 4.85

Each simplisia does not always produce a positive reaction to all tests. This shows that mangrove plants are
quite rich in secondary metabolites and the composition is not the same one to another (Joel and Bhimba,
2013). Furthermore, the results of this test can be a simple assumption for continued anticancer screening. The
following results of the dried sample phytochemical test were presented in Table 4.

Table 4: Phytochemical qualitative analysis of samples

Sample Alkaloid Phenolic
Cde M wW D F Sa Ta T S Q
74 - - - + H++ - - -
75 - - R SR
79 - - - + o -+ -
80 - - - G = = S +
84 - - - ++  ++ - 4+ -
85 - - - - + - -+ -
86 - - - -+ o+ -+ -
87 + o+ O+ + + ++ -+ -
88 - - -+t N -

Description: M=Mayer, W=Wagner, D=Dragendorf, T=Triterpenoid, S=Steroid, Q=Quinon,
F=Flavonoid, Sa= Saponin, Ta= Tanin

Brine Shrimp lethality Test (BSLT) is one of the initial methods to estimate the level of toxicity of a compound
based on the lethal concentration value of 50% (LCso). The shrimp larvae have thin skin and a sensitive body.
If there are foreign compounds in the environment, the compound will be easily absorbed into the body of the
larva diffusion. The toxic environment due to foreign compound will terminate the shrimp larvae. Chemical
compounds are potentially bioactive if they have an LCso of less than 1000 ppm. In this study, there were 43
extracts (table 5) which have the potential to have toxic compounds. After obtaining the LCso value, some
extracts were then selected which had LCs below 500 ppm (green highlighted) and some extracts which had
LCso values more than 1000 ppm (yellow highlighted) for cytotoxicity testing. The lowest LCso was 40.45
ppm (87 H).

Table 5: Brine Shrimp Lethality Test LCsg

Sample LCso Sample LCso Sample LCso Sample LCso
Code (ppm) Code (ppm) Code (ppm) Code (ppm)
74Ea 200.78 79Et 498.28 85H  499.23 86Ea 64.02
75A >1000 79H 160.43 85Ea >1000 87A >1000
75Et  291.61 80A >1000 86A  408.24 87H 40.45
79Ea 224.45 84Et 229.77  86Et 74.87 88A  488.93
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The cytotoxicity of 16 extracts selected from the results of toxicity tests showed water extract of Sonneratia
caseolaris leaf (88A), ethanol acetate extract of Xylocarpus granatum leaf (86Ea), and ethanol acetate extract
of Avicennia marina root (85Ea) had a high percentage of inhibition in both cells. However, ethanol acetate
extract of Avicennia marina root (85Ea) did not show bioactive potential that was toxic in BSLT because the
obtained LCsowas above 1000 ppm. Meanwhile, ethanol extract of Bruguiera gymnorrhiza leaf (75Et) and
ethanol acetate extract of Rhizophora apiculata root (74Ea) have a high percentage of inhibition in HeLa cells
line, although it was low in MCF-7 cells line.

Table 6: MTT Cytotoxicity Assay

Sample % Inhibition Sample % Inhibition

Code  MCF7Cells HOLA (pR)  Cote  MCF7Cels et (apm)
74Ea 2057  B502 D0OWE  85Ea 9806 0404 >1000
75A 4502 528 >1000  86A 44.4 648  408.24
75Et 162 0079 POU61  seEt 7487 8592 35152
79Ea 203 4792 22445  86Ea 9665 9296 64.02
79Bt 1809  5L71 49828  87A 4195 6805 >1000
79H 2296 2446 16043  87H 5253 29.06 40.45
80A 3878 2798 >1000  88A 974 9242 488.93
84Et 48.37 68.5 229.77 Doxorubicin 94 95.76 -

85H 3212 29.87 49923 Control Cell : .-

Description: Green= Highly potential, Yellow= slightly potential

The results of phytochemical analysis of Avicennia marina root (85Ea) indicated that there were only two
active compounds, namely Saponin and Steroid which were detected in low-concentration. This result can
explain the high value of LCso (>1000 ppm) of the extract which was not toxic enough for Artemia salina.
Extracts of plants or animal are classified a cytotoxic when the LCso value <1000 ppm. An extract is considered
very toxic when it has a LCs value < 30 ppm, and toxic if it has a LCso value 30-1000 ppm and is considered
non-toxic if LCso> 1000 ppm. While pure compound was declared toxic if it has a value of LCso <200 ppm
(Meyer et al., 1982). Meanwhile, other extracts that have more than two compounds, were toxic for Artemia
salina. For example, the extract of Ceriops Tagal leaf (87H) showed that there were seven compounds detected
in the extract and had the lowest LCsvalue of all (40.45 ppm). However, further cytotoxicity evaluation of
mangrove extract library was needed to achieve a high degree of sensitivity and reliability such as ATP assay,
which has interference-free feature (Karakas et al., 2017).

Extracts of mangrove plant are considered to have potent cytotoxic activity against HeLa and MCF-7 cell
lines. When compared between the cell lines HeLa cell lines are more suppressed than MCF-7 cell lines in
general (Pradesh, 2018). The presence of different bioactive compounds is the reason for its anticancer activity.
Such compounds with antioxidant activity can inhibit mutation and cancer because they scavenge free radicals
or induce antioxidant enzymes (Karami et al., 2012). For example, saponins that contained in almost all
extracts can inhibit the replication of cellular DNA and the proliferation of cancer cells can be prevented
(Yildirim and Kutlu, 2015). In addition, Saponins may stimulate the disintegration of the microtubular network
or actin filaments of cancer cells, which can lead to further non-apoptotic cell death (Chen et al., 2009).

4. Conclusion

The methods and the results presented in this study suggested that developing extract library is a highly
feasible and crucial for development of anticancer drugs discovery. Mangrove extracts are very potential as
natural anticancer and antiproliferative agents. This report can be used as stepping stone towards
acceleration anticancer drugs discovery.
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THE EFFECT OF MANGROVE (Rhizophora apiculata) BARK
EXTRACT ETHANOL ON HISTOPATHOLOGY PANCREAS OF
MALE WHITE RATS SPRAGUE DAWLEY STRAIN EXPOSED TO
CIGARETTE SMOKE
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ABSTRACT

Background: Cizarstre smoke 15 fee radical thar causing some patholozcal condinons such
as mflanmeation. proczolysis, and oxidative stress. In previous stadies, monsrove (Rhizophora
apiculata) bark exzract showad the potemtial effect 25 an antosadant. Mansrove and mansrove

associates are abundant plants that grow throushout mdonesian shorelines that have hizh

pharmacautical and food valass.

Objective: The purpose of this study s to explore the potennal of Rluzophon apiculata bark
SXmact m protecting pancreas of mals white e (Ramus noverzous) Sprague Dawley stam
exposed 10 cizarste smoke.

Methods: Thos ressarch was an expenmental stady usimg 2 postmest-only control Zroup
design Manzrove bark was extactad by wsmg the pwcemation method Cigarette ke
exposure was performed usng an elecnic cigareste. Liver inflanmmasion is assessad

hustopatholozically.

Results: Significant results (p <0.05) were found between the conmol and cazarsne groups as
well 2s the cizaretts and bark extract — control groups. The results were pot significant (p-
0.05) between the control and the bark exract + cizarstte.

Conclusion : The adnumiswation of nungrove bak exmact has a potential to protec the
danape of pancreanc pale white rats (Rastus norvesicus) Sprague Dawley strains exposad to
cizareme smoke.
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INTRODUCTION

One of ths basic luaman rights that
Dmst be met is gemng fee accsss to 200d
quality of ar. Human needs about 10-20
T’ air per day. However, m soms places
the need for air cannot be met because of
polhated air due to increasad dgarette
consunpton. Cigarette 13 one of the air

pollutants causing inadequate human air
requarements [1]
.Cigxeue amoke  causss

smess. Onddamve smess 15 2 process of
shiftng the btalance of oxdamts and
antioxidants that t=nd ro shift to oxidants
Omadanve smess 15 caused Dy reactive
osyeen species (ROS) ROS 5 an oxygen
moleculs produced from normal cell
metabolism In low to  moderae
concentradons, ROS is usefl for call
phyziology process. However, in high
concenagion, it can be deenimental so that
in the physiclogical state of the oxidative
smess, it should be prevented [2 3]

memssmcbzshadsmmn

Rhizophora coczain  different
active compounds. The results from Gas

MATERIAL AND METHODS

This research was an expenmental
stady using a postiest-only confrol Zroup
design Data was taken at the end of the
study affer weatment the Froups were
considerad sumilarly before bemng meated
At the end of the study, the results in all
thrae Zroups were compare

ActuSictma, Vol 1, No 1 {2018)

The intermediae varables that can be
conmolled were the types of mice, the age
of mice, food mice beverage msce and
dosage of manzyove bark exmac. An
uncontrollable mtermediate vanable is the
absarption of pngrove stem exmact in
mace and Rt responss to cigarets smoke
exposure.[3]

The sample in this study nsmle

conssted of 10 rats based on Faderer's
formmla and drop owt. Group ome 15 a
group that 15 Ziven only regular food and
drinks just like 2 other groups. Group two
were mfs given 1 cigarettes for 1 hour per
day for 30 days. Group three were muce
Were SIVen MANSTOoVS Stem eXmact af dose
56,55 mzkzBB and ziven 2 cgarestes for
1 bour per day for 30 days [6)
Manzrove bark was extactad by
wsing the maceration method The bark
was obtamad from East Lanpumg
shoreline The part of the plat was
betwaen the stem, bark. and root.
The bark of mansrove stems was washed
and then dnad m open air As much as 600
Zrams of mangrove stem skin exiact was
washed and cut mto pieces. The skin of
mangrove stem was nulled using gnnding
machime untll it became powderous. O
grazed Simplica bak powdsx was
immersad in a ©5% ethanol solvent of 1.5
L for the st 6 hows and stired
occasionally, then contmed for 18 hours.
The mixnge with 95°: ethanol solvent was
fillered with filter paper o obtam the
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flmate. The obtamad fmate was
evaporarad by rotatory evaporasor 50°C
One ml of mangrove stem bark extacts
were taken and then allowed to dry for 24
hours at room temperature. The dned
viids were weizhad to obtamn the specific
gravity and volume of 0.0872 z'ml and 52
ml, respectvely. The dose of mangrove
root bark exmact used was 5635
mzkzBW Thcs the pongrove sEm
ewmct Zven to mice weighmg 200 g was
1131 me[7]

Cigareme  smoke exposur2 was
performad using an elacmic agarete. The
amoal was  tenmmatad by cemical
asbmnmhodb\mchlam
anesthesia Histopathologic sxanunation of
the pancreas was observed with 400x
maznificadon m five Salds of view. The
inferpretation was appled with score 0
(z2r0) if no inflammation of cell was found
and score 1 if inflammation of cell was
fond [8.9]

Statistcal daa  amalyses were
perimahmgttnmﬂpadageﬁr
the Social Sciences (SPSS) program with
bevariate analysis rype. The stagstical test
usad In this stady was a chi-square test
because this research has umpaired
categoncal coumparative analyzis. If the

requirement of chi-square fest 1S not met,
then fisher fest 15 wsad as altemative

STShC st

RESULTS
Three goups of hislopathalogic
images were shown in Figures 1. 2 and 3.

In the first goup, the pancreatc
pwenchyma cells of pts m normal
cromstances were shown by  the
pancreatic parenchymal cell arrestment
with no masuve pecoss cell atophy,
edema fibrosis, or inflammatory ¢ell In
the second group, cells with edema and

e

atrophy and massve inflanenxiory cells
were found. However, no cells were found
10 be nacrodc. In the third group, cells tha
expenienced edama and atrophy were snll
observed b no necrosis cells were
obsarved In this  group, fower
infamematory  cells  wers  observed
conpared with the opumber of
inflammatory cells m group two.

inflanrmatory cell)

Figwe 3 Geoup thice (£ Edeses, A Atoplky, 1

infNanesstory o2l

N
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chtaned. The mmsher for Zroup one. Zrouwp
two and group three were 040 = 052,
360 =060 and 2.10 = 0.74, respectively

(Tabie 1}.

Takic | Hoopshological Asalyeny of Ral
Pascessn (Magnificason S00x w five Held of view)

Gruup Mem = 5D
Grag 1 (cconnl) 080052
Cmag I (cigmetic) 360+ 049
Kelompek 3 (ciapmetie. 5 (0 07
"’!ﬁl\t'

ActaBiolnx, Vol L Mo 1 {2018)

Tedle & Ol Square Toxt G2 and (3

Yo [ T P————

nflanenatiry cddls Vialees
=
n Y [ N
Gl 10 1w n n 0.m1
G2 n o 10 100
Total 10 50 10 %

Table 3. Chs Squaee Tewt Gl and (3

No ToMarrzaty P
eflanenatiry cedls Valoe
el
n i L
Gl 10 e D 0 0,105
a3 7 7 3 30
Toasl 17 as 3 135

—

<0,05), as well a5 zroups two and three
(p-0.035). However, sagstcally, there was
no siguficars differsnce between zZroup
one and three (p ~0.05).

DISCUSSION

Microscopic  descption  showed
that showsd ©pormal — pancreatic
pareechyma cells indicaad by ughtly
amangad cells and and the absence of
nacyotic cells, amophy, edema, fbrosis, or
massive inflammuatary cells Aquades was
the marerial used in the teatment and
without exposure o smoke agarettes and
mansyove l=af exmact This, aguades was
not 2 material that acts as an agzressive
factor in pancreagic calls [§]

When goup o was comparsd
with zroup one. thers was 2 significant
differsnce stanstcally (p <0.05). In zoup
o, cells found to be edema and atrophy,
but po cells were found to be nacrotic.
Massive inflapmatory cells were also
previous studsss that by enploving a
sinzle clove cizarete for one hour in 30
dlysmsedpmmmccellsdumgemthe
form of atrophy, edama, bur the absence of
nacrotic cells [6]

The process of pancreatic
histopatholozc  changes 1= cased by
exposiye 10 Cisaretts smoke compounds
given to mice for 30 days. Exposure to
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Cizaeme smoke ComfADS WO main
conpounds of mcotine and tar. Nicotine in
cizarette smoke contams vanous types of
free ndicals such as mimic oxide and nitmite
diovade thy comvent oxyZ=n o
radicals. The tar that acts as 2 smoke
condsnsate and the rotal residue. enters the

E
E
3

the mumber of azarsttes per day nmitphed
oy 20 vears (20 piecespack). Smokers
with pack years <11 had a relagve nsk
(odds rano) of 135, While m pack years
12-35 and > 35 each have a relative risk of
2.15amd 4 50[11]

Basedonnncmsc obsavm

Ihnzes.:hwascmsmwnhprm
studies nsmg mangrove bark exiract a5 an

antosadant in naphthalens induced hepatic
nutochondria [13]

In a smdy conducted using
mangrove bark exmact as an antioxidant in
napbthaline-induced hepatc mitochondria
showad DPPH acowity of more than 30%
nadoseof5635 mzkzBW. Prwms

were 331 pemi-l and 1847 pgmi-l,
respectively.[13,14]

The apn-inflmnmatory actvity by
tmmnslsrehzadnomemeoft_bem

five Zroups of galod ester groups that
inhuket the expression of INOS actwity.
PGG also acts as an ang-inflammatory by
inhibetngz the formation of prostagiandin
E2 (PGEY). PGED &5 inhubited by PGG
formation by the miubiton mechanism of
cyclooxygemse 2 (COX-2), an ennyme
thar will catalyze the process from
anchsdoric acd to PGE2[12.15]
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CONCLUSION

This smudy coochudes that the
admirssmation of mansrove stem exmact
(Rhizophora apicuiata) =thanol 93°%: with
dose 36,55 mzksBEE potency to protect
dapuge of pancreatic calls of white mt
(Ramy norvegiaws) Sprazue Dawley strain
induced exposure 1 cizarefte smoke.

The fune directon of this stady 1s
1o test further tomic dose of mansTove stam
exmct (Rizophora apicricta) against
procection from parenchymal cell damage
of panoeds Another sugzgeston i to
conpare the effects of mansrove stem
exmac  (Rhzophorz  apicuiata) oo
pangrove stem extact with  differenmt
spacies.  Examinagon of antoradant
actvity such a5 superode disomtass
(SOC) and palondialdehyde (MDA) as
well 25 ano-inflammatory acawaty such as
unmrnacmsﬁcu—c(’l\‘f‘-u)maho

intportant 10 explore.
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