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RINGKASAN 

 
 

UJI SITOTOKSISITAS EKSTRAK AKAR PECUT KUDA (Stachytarpheta 
jamaicensis (L.) Vahl) TERHADAP SEL FIBROBLAS BHK-21 (Studi in 

vitro) 
 
 

Penggunaan chlorhexidine 0,2% dalam jangka waktu panjang untuk 
mengurangi plak dan mengendalikan karies dapat menimbulkan berbagai efek 
samping, sehingga diperlukan alternatif bahan alami yang lebih aman. Akar pecut 
kuda (Stachytarpheta jamaicensis (L.) Vahl) mengandung fitokimia seperti 
saponin, alkaloid, flavonoid, terpenoid, tanin, luvangetin, dan xanthyletin. 
Senyawa-senyawa ini memiliki aktivitas biologis yang dapat bertindak sebagai 
antibakteri dan antioksidan. Kandungan tersebut menjadikan akar pecut kuda 
berpotensi dikembangkan sebagai alternatif bahan obat kumur. Obat kumur herbal 
harus melewati uji toksisitas untuk mengevaluasi tingkat keamanan dan potensi 
toksiknya sebelum digunakan. 

Penelitian ini merupakan studi eksperimental murni (true experimental 
design) dengan rancangan post-test only with control group design menggunakan 
kultur sel fibroblas BHK-21 yang dibagi menjadi 5 kelompok perlakuan yang diberi 
ekstrak akar pecut kuda (konsentrasi 2,5%, 3,75%, 5%, 6,25%, dan 7,5%) dan 2 
kelompok kontrol (kontrol sel dan kontrol media). Berdasarkan rumus Federer, 
jumlah minimal pengulangan untuk setiap kelompok adalah 4 kali sehingga 
didapatkan total 28 sampel. Uji sitotoksisitas dilakukan dengan metode MTT assay 
dan absorbansi diukur menggunakan ELISA reader. Data absorbansi digunakan 
untuk menghitung persentase viabilitas sel fibroblas BHK-21, kemudian dianalisis 
secara statistik untuk menentukan nilai IC50. 

Hasil uji sitotoksisitas seluruh konsentrasi ekstrak akar pecut kuda 
menunjukkan persentase viabilitas sel di bawah 50%. Nilai IC50 pada penelitian ini 
tidak tercapai karena tidak terdapat konsentrasi ekstrak yang mampu 
mempertahankan viabilitas sel hingga 50%. Rendahnya viabilitas sel kemungkinan 
dipengaruhi oleh keterlibatan stres oksidatif, kompleksitas senyawa bioaktif dalam 
ekstrak tumbuhan, maupun karakteristik sel yang digunakan. Berdasarkan hasil 
tersebut, dapat disimpulkan bahwa pemberian ekstrak akar pecut kuda 
(Stachytarpheta jamaicensis (L.) Vahl) konsentrasi 2,5%, 3,75%, 5%, 6,25%, dan 
7,5% memiliki potensi sitotoksik terhadap kultur sel fibroblas BHK-21. 
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SUMMARY 

 
 

CYTOTOXITY TEST OF STACHYTARPHETA JAMAICENSIS (L.) VAHL 
ROOT EXTRACT ON BHK-21 FIBROBLAST CELLS (IN VITRO STUDY) 

 
 

 The prolonged use of chlorhexidine 0.2% for reducing plaque and 
controlling dental caries may cause various side effects, so safer natural alternatives 
are needed. The roots of Stachytarpheta jamaicensis (L.) Vahl contain 
phytochemicals such as saponins, alkaloids, flavonoids, terpenoids, tannins, 
luvangetin, and xanthyletin. These compounds exhibit biological activities as 
antibacterial and antioxidant agents. This makes the roots of Stachytarpheta 
jamaicensis (L.) Vahl have the potential to be developed as an alternative 
mouthwash ingredient. Before being used, herbal mouthwash formulations must 
undergo toxicity testing to evaluate safety and potential toxic effects. 
 This study was a true experimental design with a post-test only control 
group design using BHK-21 fibroblast cell cultures that were divided into 7 groups, 
consisting of 5 treatment groups with Stachytarpheta jamaicensis (L.) Vahl root 
extract (concentrations of 2.5%, 3.75%, 5%, 6.25%, and 7.5%) and 2 control groups 
(cell control and media control). Based on the Federer formula, the minimum 
number of replications for each group was four, resulting in 28 samples. 
Cytotoxicity was assessed using the MTT assay and the absorbance was measured 
with an ELISA reader. The absorbance data were used to calculate the percentage 
of BHK-21 fibroblast cell viability and the results were statistically analyzed to 
determine the IC50 value. 
 The cytotoxicity test results of Stachytarpheta jamaicensis (L.) Vahl root 
extract at all tested concentrations showed cell viability below 50%. The IC50 value 
was not achieved because none of the tested concentrations maintained 50% cell 
viability. The low viability may be associated with oxidative stress, the complexity 
of bioactive compounds in the extract, or the characteristics of the cell line used. 
Therefore, it can be concluded that Stachytarpheta jamaicensis (L.) Vahl root 
extract at concentrations of 2.5%, 3.75%, 5%, 6.25%, and 7.5% showed potential 
cytotoxic effect on BHK-21 fibroblast cell cultures. 
  



 
 

ix 
 

ABSTRAK 
 
 

UJI SITOTOKSISITAS EKSTRAK AKAR PECUT KUDA (Stachytarpheta 
jamaicensis (L.) Vahl) TERHADAP SEL FIBROBLAS BHK-21 (Studi in 

vitro) 
 
 

Tharra Faza Emillia, Juliyatin Putri Utami, Muhammad Yanuar Ichrom 
Nahzi 

 
 

Latar belakang: Akar pecut kuda (Stachytarpheta jamaicensis (L.) Vahl) 
mengandung fitokimia seperti saponin, alkaloid, flavonoid, terpenoid, tanin, 
luvangetin, dan xanthyletin yang berpotensi dikembangkan sebagai alternatif bahan 
obat kumur. Obat kumur herbal harus melewati uji toksisitas untuk mengevaluasi 
tingkat keamanan dan potensi toksiknya sebelum digunakan. Tujuan: Mengetahui 
potensi sitotoksik ekstrak akar pecut kuda (Stachytarpheta jamaicensis (L.) Vahl) 
terhadap kultur sel fibroblas BHK-21. Metode: Penelitian ini merupakan studi 
eksperimental murni (true experimental design) dengan rancangan post-test only 
with control group design menggunakan kultur sel fibroblas BHK-21 yang dibagi 
menjadi 5 kelompok perlakuan yang diberi ekstrak akar pecut kuda (konsentrasi 
2,5%, 3,75%, 5%, 6,25%, dan 7,5%) dan 2 kelompok kontrol (kontrol sel dan 
kontrol media) menggunakan metode MTT assay. Hasil: Hasil uji sitotoksisitas 
seluruh konsentrasi ekstrak akar pecut kuda menunjukkan persentase viabilitas sel 
di bawah 50%, sehingga ekstrak dinyatakan bersifat sitotoksik terhadap sel 
fibroblas BHK-21. Nilai IC50 pada penelitian ini tidak tercapai karena tidak terdapat 
konsentrasi ekstrak yang mampu mempertahankan viabilitas sel hingga 50%. 
Kesimpulan: Terdapat potensi sitotoksik pemberian ekstrak akar pecut kuda 
(Stachytarpheta jamaicensis (L.) Vahl) konsentrasi 2,5%, 3,75%, 5%, 6,25%, dan 
7,5% terhadap kultur sel fibroblas BHK-21. 
 
 
Kata Kunci:  Sitotoksisitas, Stachytarpheta jamaicensis (L.) Vahl, sel fibroblas,  
                       BHK-21 
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ABSTRACT 
 
 

CYTOTOXITY TEST OF STACHYTARPHETA JAMAICENSIS (L.) VAHL 
ROOT EXTRACT ON BHK-21 FIBROBLAST CELLS (IN VITRO STUDY) 

 
 

Tharra Faza Emillia, Juliyatin Putri Utami, Muhammad Yanuar Ichrom 
Nahzi 

 
 

Background: The roots of Stachytarpheta jamaicensis (L.) Vahl contain 
phytochemicals such as saponins, alkaloids, flavonoids, terpenoids, tannins, 
luvangetin, and xanthyletin that have the potential to be developed as an alternative 
mouthwash ingredient. Before being used, herbal mouthwash formulations must 
undergo toxicity testing to evaluate safety and potential toxic effects. Objective: 
This study aimed to evaluate the potential cytotoxic effect of Stachytarpheta 
jamaicensis (L.) Vahl root extract on BHK-21 fibroblast cell cultures. Methods: 
This study was a true experimental design with a post-test only control group design 
using BHK-21 fibroblast cell cultures that were divided into 5 treatment groups 
with Stachytarpheta jamaicensis (L.) Vahl root extract (concentrations of 2.5%, 
3.75%, 5%, 6.25%, and 7.5%) and 2 control groups (cell control and media 
control) assessed by the MTT assay. Results: The cytotoxicity test results of 
Stachytarpheta jamaicensis (L.) Vahl root extract at all tested concentrations 
showed cell viability below 50%, indicating cytotoxic effects on BHK-21 fibroblast 
cells. The IC50 value was not achieved because none of the tested concentrations 
maintained 50% cell viability. Conclusion: Stachytarpheta jamaicensis (L.) Vahl 
root extract at concentrations of 2.5%, 3.75%, 5%, 6.25%, and 7.5% showed 
potential cytotoxic effects on BHK-21 fibroblast cell cultures. 
 
 
Keywords: Cytotoxity, Stachytarpheta jamaicensis (L.) Vahl, BHK-21, fibroblast,  

      cell cultures 
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