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RINGKASAN

UJI TOKSISITAS EKSTRAK DAUN GALAM (Melaleuca cajuputi subsp.
Cumingiana Barlow) TERHADAP SEL FIBROBLAS BHK-21
(Studi In Vitro dengan Metode MTT Assay)

Menurut World Health Organization (2020), resistensi antibiotik telah
mencapai tingkat sangat berbahaya di seluruh dunia dan terus berkembang.
Berdasarkan data Kementerian Kesehatan (2022), tingkat kematian karena
resistensi antibiotik saat ini mencapai sekitar 1,27 juta jiwa pertahun. Penggunaan
bahan alami sebagai antibiotik lebih dipilih karena memiliki berbagai ragam
struktur kimia dan berbagai mekanisme unik. Salah satu bahan alami yang
berpotensi antibiotik dan hidup di lingkungan lahan basah yaitu tanaman galam
(Melaleuca cajuputi subsp. Cumingiana Barlow).

Tanaman galam (Melaleuca cajuputi subsp. Cumingiana Barlow) adalah
spesies tanaman yang tumbuh alami ataupun ditanam masyarakat di habitat
dengan kondisi tanah berair yang berdrainase baik ataupun buruk dengan salinitas
(kadar garam) tinggi maupun asam. Tanaman galam secara alami tersebar di
Indonesia bagian barat (Sumatera, Jawa Barat, dan Kalimantan bagian barat dan
selatan), Malaysia, Myanmar, Thailand dan Vietnam). Pemanfaatan daun galam
perlu dioptimalkan agar jumlahnya berkurang. Daun galam yang busuk
menyebabkan pencemaran lingkungan dan berbau tidak sedap. Uji toksisitas
merupakan bagian awal dari evaluasi suatu bahan kedokteran gigi pada sel
sebelum digunakan pada manusia.

Penelitian ini adalah penelitian eksperimental murni (true experimental)
dengan rancangan posttest-only with control group design untuk menganalisis
toksisitas ekstrak daun galam (Melaleuca cajuputi subsp. Cumingiana Barlow)
terhadap sel fibroblas Baby Hamster Kidney-21 (BHK-21) dengan metode MTT
assay secara In Vitro.

Berdasarkan hasil perhitungan viabilitas terhadap sel fibroblas BHK-21, maka
didapatkan bahwa ekstrak daun galam bersifat tidak toksik terhadap sel fibroblas
BHK-21 karena seluruh konsentrasi bernilai persentase viabilitas sel >100% dan
nilai 1Cs yang tidak mungkin tercapai. Nilai penghitungan 1Cs, >0,1% karena
konsentrasi ekstrak daun galam 100% bahkan nilai viabilitasnya lebih dari 100%.
Hasil uji post hoc Games-Howell menyimpulkan bahwa konsentrasi 50%, 75%,
dan 100% lebih efektif dibandingkan konsentrasi 0,125%, 0,2%, 0,25%, dan
0,4%.
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SUMMARY

UJI TOXICITY TEST OF GALAM LEAF EXTRACT (Melaleuca cajuputi
subsp. Cumingiana Barlow) ON BHK-21 FIBROBLAST CELLS (In Vitro
Study with MTT Assay Method)

According to the World Health Organization (2020), antibiotic resistance has
reached very dangerous levels worldwide and continues to grow. Based on data
from the Ministry of Health (2022), the death rate due to antibiotic resistance
currently reaches around 1.27 million people per year. The use of natural
materials as antibiotics is preferred because they have a variety of chemical
structures and various unique mechanisms. One of the natural ingredients that
has the potential to be an antibiotic and lives in a wetland environment is the
galam plant (Melaleuca cajuputi subsp. Cumingiana Barlow).

Galam plant (Melaleuca cajuputi subsp. Cumingiana Barlow) is a plant
species that grows naturally or is planted by the community in habitats with
watery soil conditions that are well or poorly drained with high or acidic salinity
(salt content). Galam plants naturally spread in western Indonesia (Sumatra, West
Java, and western and southern Kalimantan), Malaysia, Myanmar, Thailand and
Vietnam). Utilization of galam leaves needs to be optimized so that their number
is reduced. Rotten galam leaves cause environmental pollution and smell bad.
Toxicity testing is an initial part of evaluating a dental material on cells before it
is used in humans.

This study was a true experimental study with a posttest-only design with a
control group design to analyze the toxicity of galam leaf extract (Melaleuca
cajuputi subsp. Cumingiana Barlow) to Baby Hamster Kidney-21 (BHK-21)
fibroblast cells using the MTT assay method. in Vitro.

Based on the results of viability calculations for BHK-21 fibroblast cells, it
was found that galam leaf extract was not toxic to BHK-21 fibroblast cells
because all concentrations had a cell viability percentage of >100% and an ICsg
value that was impossible to achieve. The ICs, calculation value is >0.1% because
the concentration of gala leaf extract is 100% and the viability value is more than
100%. The results of the Games-Howell post hoc test concluded that
concentrations of 50%, 75%, and 100% were more effective than concentrations
of 0.125%, 0.2%, 0.25%, and 0.4%.
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ABSTRAK

UJI TOKSISITAS EKSTRAK DAUN GALAM (Melaleuca cajuputi subsp.
Cumingiana Barlow) TERHADAP SEL FIBROBLAS BHK-21
(Studi In Vitro dengan Metode MTT Assay)

Brachmedio Barito Syech Erlangga, Sherli Diana, Debby Saputra

Latar Belakang: World Health Organization (2020) berpendapat bahwa
resistensi antibiotik telah mencapai tingkat sangat berbahaya di seluruh dunia dan
terus berkembang. Data Kementerian Kesehatan Republik Indonesia (2022)
melaporkan bahwa tingkat kematian karena resistensi antibiotik saat ini mencapai
sekitar 1,27 juta jiwa tiap tahun. Penggunaan bahan alami sebagai antibiotik lebih
dipilih karena memiliki berbagai ragam struktur kimia dan berbagai mekanisme
unik. Salah satu bahan alami yang berpotensi antibiotik dan hidup di lingkungan
lahan basah yaitu tanaman galam (Melaleuca cajuputi subsp. Cumingiana
Barlow). Habitat tanaman galam berada di kawasan hutan rawa gambut, tepi
sungai, dan pesisir. Uji toksisitas merupakan bagian awal dari evaluasi suatu
bahan kedokteran gigi pada sel sebelum digunakan pada manusia. Uji toksisitas
berfungsi untuk mengetahui efek toksik dan batas dosis aman suatu senyawa
kimia dalam penelitian ini menguji ekstrak daun galam. Tujuan: Menganalisis
efek toksik setelah pemberian ekstrak daun galam (Melaleuca cajuputi subsp.
Cumingiana Barlow) terhadap sel fibroblas BHK-21. Menganalisis nilai 1Cso
setelah pemberian ekstrak daun galam (Melaleuca cajuputi subsp. Cumingiana
Barlow) dengan konsentrasi 0,125%, 0,2%, 0,25%, 0,4%, 50%, 75%, 100%
terhadap sel fibroblas BHK-21. Metode: Penelitian ini adalah penelitian
eksperimental murni (true experimental) dengan rancangan posttest-only with
control group design untuk menganalisis toksisitas ekstrak daun galam terhadap
sel fibroblas Baby Hamster Kidney-21 (BHK-21) dengan metode Microculture
Tetrazolium Technique (MTT) assay secara In Vitro. Hasil: Hasil penelitian
menunjukkan bahwa ekstrak daun galam bersifat tidak toksik terhadap sel
fibroblas BHK-21 karena seluruh konsentrasi ekstrak daun galam viabilitas selnya
>100% sehingga nilai 1Csp >0,1% juga. Hasil uji post hoc Games-Howell
menyimpulkan bahwa konsentrasi 50%, 75%, dan 100% lebih efektif
dibandingkan konsentrasi 0,125%, 0,2%, 0,25%, dan 0,4%. Kesimpulan: Tidak
ada efek toksik setelah pemberian ekstrak daun galam dengan konsentrasi 0,125%,
0,2%, 0,25%, 0,4%, 50%, 75%, dan 100% terhadap sel fibroblas BHK-21.

Kata Kunci: ekstrak daun galam, sel fibroblas BHK-21, toksisitas



ABSTRACT

UJI TOKSISITAS EKSTRAK DAUN GALAM (Melaleuca cajuputi subsp.
Cumingiana Barlow) TERHADAP SEL FIBROBLAS BHK-21
(Studi In Vitro dengan Metode MTT Assay)

Brachmedio Barito Syech Erlangga, Sherli Diana, Debby Saputra

Background: The World Health Organization (2020) believes that antibiotic
resistance has reached very dangerous levels worldwide and continues to grow.
Data from the Kementerian Kesehatan Republik Indonesia (2022) reports that the
death rate due to antibiotic resistance currently reaches around 1.27 million
people each year. The use of natural materials as antibiotics is preferred because
they have a variety of chemical structures and various unique mechanisms. One of
the natural ingredients that has the potential to be an antibiotic and lives in a
wetland environment is the galam plant (Melaleuca cajuputi subsp. Cumingiana
Barlow). The galam plant habitat is in peat swamp forest areas, riverbanks and
coastal areas. Toxicity testing is an initial part of evaluating a dental material on
cells before it is used in humans. The function of the toxicity test is to determine
the toxic effects and safe dose limits of a chemical compound in this study testing
galam leaf extract. Purpose: To analyze the toxic effect after administration of
galam leaf extract (Melaleuca cajuputi subsp. Cumingiana Barlow) on BHK-21
fibroblast cells. Analyzing the 1Csy value after administration of galam leaf extract
(Melaleuca cajuputi subsp. Cumingiana Barlow) with a concentration of 0.125%,
0.2%, 0.25%, 0.4%, 50%, 75%, 100% to BHK-21 fibroblast cells . Methods: This
study was a true experimental study with a posttest-only design with a control
group design to analyze the toxicity of galam leaf extract against Baby Hamster
Kidney-21 (BHK-21) fibroblasts using the Microculture Tetrazolium Technique
(MTT) assay method. In Vitro. Results: The results showed that galam leaf extract
was not toxic to BHK-21 fibroblast cells because all concentrations of galam leaf
extract had cell viability >100% so that the 1Cso value was >0.1%. The results of
the Games-Howell post hoc test concluded that concentrations of 50%, 75%, and
100% were more effective than concentrations of 0.125%, 0.2%, 0.25%, and
0.4%. Conclusion: There was no toxic effect after administration of galam leaf
extract with a concentration of 0.125%, 0.2%, 0.25%, 0.4%, 50%, 75%, and
100% to BHK-21 fibroblast cells.

Keywords: extract of galam leaves, BHK-21 fibroblast cells, toxicity
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NADH : Nicotinamide Adenine Dinucleotide
oD : Optical Dencity

PBS : Phosphate-buffered Saline

pH : Potential Hydrogen

RNA : Ribonucleic Acid

ROS : Reactive Oxygen Species
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