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RINGKASAN 

 

MEKANISME PROTEKSI  EKSTRAK TERIPANG EMAS (STICHOPUS 

HERMANNI) MELALUI PENURUNAN SITOKIN PRO INFLAMASI PADA 

MUKOSA VAGINA MENCIT BALB/C YANG DIINOKULASI C.ALBICANS 

 

Infeksi Candida menyebabkan angka kesakitan yang cukup tinggi di dunia 

termasuk vulvovaginitis candida (vulvovaginal candidiasis / VVC) maupun 

vulvovaginitis berulang (recurrent VVC / RVVC). Prevalensi tertinggi mengenai 

kelompok wanita dengan usia produktif. Pengobatan bagi vulvovaginitis candida ini 

memerlukan pengobatan jangka panjang. Pengobatan standar untuk mengeliminasi 

jamur dan pengobatan simtomatis sering menimbulkan efek samping sistemik. 

Pendekatan terapi adjuvan untuk vulvovaginitis candida maupun vulvovaginitis 

berulang bertujuan untuk mengurang jumlah jamur penyebab infeksi, mengurangi 

kadar sitokin pro inflamasi dan mengurang kerusakan mukosa vagina. 

Patogenitas Candida albicans dalam menimbulkan penyakit vaginitis candida 

disebabkan karena adanya perubahan bentuk dari sel yeast menjadi bentuk hifa. 

Pembentukan hifa ini akan memicu reaksi peradangan yang menimbulkan gejala, 

sehingga upaya untuk menghambat terbentuknya hifa Candida akan menghilangkan 

gejala. Netrofil adalah leukosit yang paling melimpah dalam sirkulasi, dan telah 

dianggap sebagai garis pertahanan pertama dari sistem kekebalan tubuh. Netrofil juga 

berperan sebagai mediator inflamasi. Akan tetapi, pada penderita vaginitis candida, 

dan juga pada beberapa penelitian menggunakan mencit, perekrutan neutrofil ke 

dalam lumen vagina berkorelasi positif dengan gejala penyakit yang terjadi. Banyak 

penelitian yang mentargetkan penyingkiran netrofil sebagai terapi vaginitis candida. 

Beberapa sitokin proinflamasi seperti faktor nekrosis tumor alfa  (TNF-α), 

interleukin 1 (IL-1) dan prostaglandin E2 (PGE2) didapatkan meningkat pada 

wanita yang mengalami vaginitis candida. Faktor nekrosis tumor (TNF) menunjukkan 

sejumlah besar fungsi dalam mekanisme pertahanan host, dimana pelepasan TNF 

yang berlebihan dalam peradangan mendorong kerusakan jaringan. Sitokin yang 

dilepaskan dalam lingkungan inflamasi dapat mempengaruhi perkembangan 

mikroorganisme baik dengan mendorong pertumbuhannya atau menunjukkan 

aktivitas antimikroba. Pelepasan TNF yang berlebihan selama inflamasi berhubungan 

dengan perkembangan nyeri, infiltrasi sel, dan kerusakan struktur jaringan, demikian 

juga terjadi peningkatan aktivitas inflammasome NLRP3 dimana terjadi perubahan 

pro IL-1 menjadi IL-1. Peningkatan IL-1 ini biasanya diikuti oleh peningktan 

rekruitmen netrofil.Peningkatan PGE2 selama infeksi C. albicans dapat dikaitkan 

dengan kolonisasi jamur, karena memfasilitasi transisi morfologi ragi ke pseudohifa. 

Sementara itu C.albicans sendiri dapat menghasilkan senyawa PGE2 menggunakan 

asam lemak yang tersedia di host. PGE2 menurunkan regulasi respons imun menjadi 

tidak protektif selama fase kandidiasis.  

Penelitian ini bertujuan untuk menganalisis mekanisme penurunan sitokin pro 

inflamasi (IL-1, TNF-α dan PGE2) pada mukosa vagina mencit BALB/c yang 

diinokulasi C.albicans setelah pemberian ekstrak teripang emas (Stichopus hermanni).  

Rancangan penelitian ini adalah penelitian eksperimental murni menggunakan 

desain penelitian post-test only control group design. Penelitian dimulai dengan 
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pemberian C.albicans intravagina dan dilakukan pengamatan kolonisasi C.albicans 

serta infiltrasi neutrofil pada kelompok yang diinfeksi (pada hari keempat), kemudian 

dilakukan pemberian ekstrak teripang emas (S.hermanni) pada kelompok perlakuan 

dan pemberian azole pada kelompok kontrol (+) selama tujuh hari. Langkah 

selanjutnya pemeriksaan parameter yang diteliti yaitu jumlah hifa C.albicans,  jumlah 

netrofil, kadar IL-1, kadar TNF-α, , kadar PGE2, dan kerusakan mukosa vagina. 

   Hasil uji Shapiro-Wilk menunjukkan data jumlah hifa, jumlah netrofil dan 

kerusakan mukosa tidak berdistribusi normal. Perbedaan jumlah hifa, jumlah netrofil 

dan kerusakan mukosa antar kelompok di analisis menggunakan uji Kruskal Wallis. 

Data kadar IL-1, kadar TNF- dan kadar PGE2 semua kelompok berdistribusi 

normal, sehingga perbedaan antar kelompok di uji menggunakan analisis varian. 

Hasil uji Kruskal Wallis menunjukkan terdapat perbedaan bermakna jumlah 

hifa antar kelompok (p < 0,05) dan dilanjutkan dengan uji Mann Whitney. Hasil uji 

Kruskal Wallis menunjukkan tidak terdapat perbedaan bermakna pada jumlah 

neutrofil dan kerusakan mukosa antar kelompok (p > 0,05). 

Data kadar IL-1 dan kadar TNF- bersifat homogen sehingga data dianalisis 

menggunakan uji ANOVA. Hasil analisis varian menunjukkan terdapat perbedaan 

bermakna kadar IL-1 dan kadar TNF- antar kelompok (p < 0,05) dan dilanjutkan 

uji LSD. Data kadar PGE2 bersifat tidak homogen sehingga data dianalisis 

menggunakan uji Brown-Forsythe. Hasil analisis varian menunjukkan terdapat 

perbedaan bermakna kadar PGE2 antar kelompok (p < 0,05) dan  dilanjutkan uji 

Games-Howell.  

Analisis jalur menggunakan structural equation model based partial least 

square (SEM-PLS) didapatkan hubungan yang signifikan dari jalur kadar IL-1β ke 

jumlah netrofil (p = 0,049), jumlah netrofil ke kadar TNF-α (p = 0,002), dan kadar 

PGE2 ke jumlah netrofil (p = 0,005). Kekuatan jalur kadar IL-1β ke jumlah netrofil ( 

= 0,297), jumlah netrofil ke kadar TNF-α ( = 0,426), dan kadar PGE2 ke jumlah 

netrofil ( = 0,336) dengan interaksi positif semua.  

Kesimpulan menunjukkan pemberian ekstrak teripang emas (S.hermanni) 

mampu menurunkan jumlah hifa, netrofil dan menurunkan kadar TNF-α dan PGE2 

dibandingkan dengan kontrol negatif. Kombinasi flukonazol - ekstrak teripang emas 

(S.hermanni) yang paling banyak menurunkan jumlah hifa, netrofil dan kadar IL-1. 

Pemberian ekstrak teripang emas (S.hermanni) sendiri tidak memberikan efek 

terhadap kerusakan mukosa vagina mencit BALB/c yang diinokulasi oleh C.albicans, 

meskipun dapat menurunkan jumlah hifa, netrofil, TNF-α dan PGE2. Pemberian 

ekstrak teripang emas (S.hermanni) mampu menurunkan jumlah netrofil dan kadar 

TNF-α dengan melalui jalur PGE2, netrofil dan TNF-α, serta melalui jalur IL-1, 

netrofil dan TNF-α. 
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SUMMARY 

 

PROTECTION MECHANISM OF GOLDEN SEA CUCUMBER 

EXTRACT (STICHOPUS HERMANNI) THROUGH REDUCTION OF PRO-

INFLAMMATORY CYTOKINES IN THE VAGINAL MUCOSA OF BALB/C 

MICE INNOCULATED WITH C.ALBICANS 

 

Candida infections cause a fairly high morbidity rate in the world, including 

vulvovaginitis candida (vulvovaginal candidiasis / VVC) and recurrent vulvovaginitis 

(recurrent VVC / RVVC), where the highest prevalence in women within productive 

age. Treatment for candidal vulvovaginitis requires long-term treatment. Standard 

treatment to eliminate the fungus and symptomatic treatment often results in systemic 

side effects. The adjuvant therapeutic approach for candida vulvovaginitis and 

recurrent vulvovaginitis aims to reduce the number of fungi that cause infection, 

reduce levels of pro-inflammatory cytokines and reduce vaginal mucosal damage. 

The pathogenicity of Candida albicans in causing candidal vaginitis is caused 

by a change in the shape of yeast cells into hyphae. The formation of these hyphae 

will trigger an inflammatory reaction that causes symptoms. So that efforts to inhibit 

the formation of Candida hyphae will relieve symptoms. Meanwhile neutrophils are 

the most abundant leukocyte in circulation, and have been considered as the first line 

of defense of the immune system. Neutrophils also act as mediators of inflammation. 

However, in patients with candidal vaginitis, as well as in some studies using mice, 

recruitment of neutrophils into the vaginal lumen is positively correlated with disease 

symptoms. Many studies have targeted neutrophil removal as a treatment for candidal 

vaginitis. 

Several proinflammatory cytokines such as tumor necrosis factor alpha (TNF-

α), interleukin 1 (IL-1) and prostaglandin E2 (PGE2) were found to be elevated in 

women with candidal vaginitis. Tumor necrosis factor (TNF) exhibits a large number 

of functions in host defense mechanisms, whereas excessive release of TNF in 

inflammation promotes tissue damage. Cytokines released in the inflammatory 

environment can influence the development of microorganisms either by promoting 

their growth or exhibiting antimicrobial activity. Excessive release of TNF during 

inflammation is associated with the development of pain, cell infiltration, and tissue 

structural damage. Likewise, there is an increase in the activity of the NLRP3 

inflammasome where pro-IL-1 changes to IL-1. This increase in IL-1 is usually 

followed by an increase in neutrophil recruitment. The increase in PGE2 during C. 

albicans infection may be associated with fungal colonization, as it facilitates the 

morphological transition of yeast to pseudohyphae. While C. albicans itself can 

produce PGE2 compounds using fatty acids available in the host. PGE2 

downregulates the immune response to become unprotected during the candidiasis 

phase. 

This study aimed to analyze the mechanism of decreasing pro-inflammatory 

cytokines (IL-1, TNF- and PGE2) in the vaginal mucosa of BALB/c mice inoculated 

with C. albicans after administration of golden sea cucumber (Stichopus hermanii) 

extract. 

The design of this study was a pure experimental study using a post-test only 

control group design. The study began with the administration of C. albicans 

intravaginally and observed C. albicans colonization and neutrophil infiltration in the 

infected group (on the fourth day). Then the golden sea cucumber (Stichopus 

hermanni) extract was administered to the treatment group and azole to the control 
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group (+) for seven days. Then the parameters studied were examined, namely the 

number of C. albicans hyphae, the number of neutrophils, IL-1 levels, TNF-α levels, 

PGE2 levels, and vaginal mucosal damage. 

The results of the Shapiro-Wilk test showed that the data on the number of 

hyphae, the number of neutrophils and mucosal damage were not normally 

distributed. Differences in the number of hyphae, number of neutrophils and mucosal 

damage between groups were analyzed using the Kruskal Wallis test. Data on IL-1 

levels, TNF-α levels and PGE2 levels in all groups were normally distributed, so 

differences between groups were tested using analysis of variance. 

The results of the Kruskal Wallis test showed that there was a significant 

difference in the number of hyphae between groups (p < 0.05) and continued with the 

Mann Whitney test. The results of the Kruskal Wallis test showed that there was no 

significant difference in the number of neutrophils and mucosal damage between 

groups (p > 0.05). 

The data of IL-1 levels and TNF-α levels were homogeneous so that the data 

were analyzed using the ANOVA test. Where the results of the analysis of variance 

showed that there were significant differences in levels of IL-1 and TNF-α levels 

between groups (p < 0.05) and continued with the LSD test. PGE2 content data is not 

homogeneous so the data were analyzed using the Brown-Forsythe test. Where the 

results of the analysis of variance showed that there was a significant difference in 

PGE2 levels between groups (p < 0.05) and continued with the Games-Howell test. 

From the path analysis using a structural equation model based on partial least 

squares (SEM-PLS) obtained a significant relationship from the path of IL-1β levels 

to the number of neutrophils (p = 0.049), the number of neutrophils to TNF-α levels 

(p = 0.002), and levels of PGE2 to the neutrophil count (p = 0.005). The strength of 

the pathway of IL-1β levels to the number of neutrophils ( = 0.297), the number of 

neutrophils to TNF- levels ( = 0.426), and PGE2 levels to the number of neutrophils 

( = 0.336) with all positive interactions. 

In conclusion, the administration of S.hermanni extract was able to reduce the 

number of hyphae, neutrophils and reduce the levels of TNF-α and PGE2 compared to 

the negative control. The combination of fluconazole - S.hermanni extract decreased 

the most hyphae count, neutrophils and IL-1 levels. The administration of S. 

hermanni extract itself had no effect on the vaginal mucosal damage of BALB/c mice 

inoculated by C. albicans, although it could reduce the number of hyphae, 

neutrophils, TNF-α and PGE2. The administration of S.hermanni extract was able to 

reduce the number of neutrophils and TNF- levels through the PGE2, neutrophil and 

TNF- pathways, as well as through the IL-1, neutrophil and TNF-α pathways.  
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ABSTRAK 

 

MEKANISME PROTEKSI  EKSTRAK TERIPANG EMAS (STICHOPUS 

HERMANNI) MELALUI PENURUNAN SITOKIN PRO INFLAMASI PADA 

MUKOSA VAGINA MENCIT BALB/C YANG DIINOKULASI C.ALBICANS 

 

 

Latar Belakang : Vaginitis candida disebabkan perubahan bentuk dari sel yeast 

menjadi bentuk hifa dan memicu reaksi peradangan yang menimbulkan gejala. 

Netrofil adalah garis pertahanan pertama dari sistem kekebalan tubuh, tetapi pada 

penderita vaginitis candida perekrutan neutrofil ke dalam lumen vagina berkorelasi 

positif dengan gejala penyakit yang terjadi. Hal ini ditunjang dengan keluarnya 

sitokin-sitokin proinflamasi seperti faktor nekrosis tumor alfa  (TNF-α), interleukin 

1 (IL-1) dan prostaglandin E2 (PGE2). Ekstrak teripang emas (Stichopus hermanni) 

telah banyak diteliti terutama untuk anti jamur dan bakteri, anti peradangan , anti 

oksidan dan lain-lain.  

Tujuan : Menganalisis mekanisme penurunan sitokin pro inflamasi (IL-1, TNF-α 

dan PGE2) serta penurunan jumlah hifa, jumlah netrofil dan kerusakan mukosa pada 

mukosa vagina mencit BALB/c yang diinokulasi C.albicans setelah pemberian 

ekstrak teripang emas (S.hermanii).  

Metode : Jenis penelitian eksperimental murni menggunakan desain penelitian post-

test only control group design. Unit eksperimentalnya terdiri dari 36 mencit BALB/c 

yang diinokulasi C.albicans per vaginam dan dibagi menjadi 4 kelompok yaitu 

kelompok yang tidak mendapatkan perlakuan (K-), kelompok yang mendapatkan 

pengobatan standar flukonazol (K+), kelompok yang mendapatkan perlakuan ekstrak 

teripang emas (S.hermanni) (P1) dan kelompok yang mendapatkan perlakuan 

pengobatan standar flukonazol ditambah ekstrak teripang emas (S.hermanni) (P2). 

Jumlah hifa C.albicans, netrofil dan kerusakan mukosa vagina dilihat dari 

pemeriksaan mikroskopis jaringan mukosa vagina. Kadar sitokin IL-1β, TNF-α dan 

PGE2 dilihat dari pemeriksaan ELISA sampel darah.  

Hasil : Hasil pengamatan jaringan mukosa vagina mencit, terdapat perbedaan 

bermakna jumlah hifa (p=0,001) dan tidak terdapat perbedaan bermakna pada jumlah 

neutrofil (p=0,070) dan kerusakan mukosa (p=0,218) antar kelompok. Dari serum 

darah mencit terdapat perbedaan bermakna kadar IL-1 (p=0,001), kadar TNF- 

(p=0,001) dan kadar PGE2 (p=0,001) antar kelompok. Dari analisis jalur 

menggunakan structural equation model based partial least square (SEM-PLS) 

didapatkan hubungan yang signifikan dari jalur kadar IL-1β ke jumlah netrofil (p = 

0,049), jumlah netrofil ke kadar TNF-α (p = 0,002), dan kadar PGE2 ke jumlah 

netrofil (p = 0,005). Kekuatan jalur kadar IL-1β ke jumlah netrofil ( = 0,297), jumlah 

netrofil ke kadar TNF-α ( = 0,426), dan kadar PGE2 ke jumlah netrofil ( = 0,336) 

dengan interaksi positif semua..  

Kesimpulan : Pemberian ekstrak teripang emas (S.hermanni) mampu menurunkan 

jumlah netrofil dan kadar TNF-α dengan melalui jalur PGE2, netrofil dan TNF-α dan 

melalui jalur IL-1, netrofil dan TNF-α. Pemberian ekstrak teripang emas 

(S.hermanni) sendiri tidak mampu mencegah kerusakan mukosa vagina yang sudah 

terjadi serta didapatkan kenaikkan kadar IL-1β.  

 

Kata Kunci : ekstrak teripang emas, Stichopus hermanni, vaginitis candida, TNF-α 

netrofil  
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ABSTRACT 

PROTECTION MECHANISM OF GOLDEN SEA CUCUMBER 

EXTRACT (STICHOPUS HERMANNI) THROUGH REDUCTION OF PRO-

INFLAMMATORY CYTOKINES IN THE VAGINAL MUCOSA OF BALB/C 

MICE INNOCULATED WITH C.ALBICANS 

 

Background: Candida vaginitis is caused by changes in the shape of yeast cells into 

hyphae and triggers an inflammatory reaction that causes symptoms. Neutrophils are the 

first line of defense of the immune system, but in patients with candidal vaginitis the 

recruitment of neutrophils into the vaginal lumen is positively correlated with symptoms of 

the disease. This is supported by the release of proinflammatory cytokines such as tumor 

necrosis factor alpha (TNF-α), interleukin 1 (IL-1) and prostaglandin E2 (PGE2). Golden 

sea cucumber (Stichopus hermanni) extract has been widely studied, especially for anti-

fungal and bacterial, anti-inflammatory, anti-oxidant and others. 

Objective: To analyze the mechanism of decreasing pro-inflammatory cytokines (IL-1, 

TNF-α and PGE2) as well as decreasing the number of hyphae, number of neutrophils and 

mucosal damage to the vaginal mucosa of BALB/c mice inoculated with C.albicans after 

administration of golden sea cucumber extract (S.hermanni). 

Methods: This type of research is true experimental using a post-test only control group 

design. The experimental unit consisted of 36 BALB/c mice that were inoculated vaginally 

with C. albicans and divided into 4 groups, namely the group that did not receive treatment 

(K-), the group that received standard fluconazole treatment (K+), the group that received 

treatment with golden sea cucumber extract (S.hermanni) (P1) and the group that received 

standard treatment with fluconazole plus gold sea cucumber extract (S.hermanni) (P2). The 

number of C.albicans hyphae, neutrophils and vaginal mucosal damage was seen from the 

microscopic examination of the vaginal mucosal tissue. Cytokine levels of IL-1β, TNF- and 

PGE2 were seen from the ELISA examination of blood samples. 

Results: There was a significant difference in the number of hyphae (p = 0.001) and there 

was no significant difference in the number of neutrophils (p = 0.070) and mucosal damage 

(p = 0.218) between groups. From the blood serum of mice, there were significant 

differences in IL-1 levels (p=0.001), TNF-α levels (p=0.001) and PGE2 levels (p=0.001) 

between groups. From the path analysis using a structural equation model based on partial 

least squares (SEM-PLS) obtained a significant relationship from the path of IL-1β levels to 

the number of neutrophils (p = 0.049), the number of neutrophils to TNF- levels (p = 

0.002), and levels of PGE2 to the neutrophil count (p = 0.005). The strength of the pathway 

of IL-1β levels to the number of neutrophils ( = 0.297), the number of neutrophils to TNF- 

levels ( = 0.426), and PGE2 levels to the number of neutrophils ( = 0.336) with all 

positive interactions. 

Conclusion: Gold sea cucumber extract (S.hermanni) was able to reduce the number of 

neutrophils and TNF-α levels through the PGE2, neutrophil and TNF-α pathways and 

through the IL-1, neutrophil and TNF-α pathways. The administration of gold sea 

cucumber extract (S.hermanni) alone was not able to prevent the damage to the vaginal 

mucosa that had already occurred and an increased in IL-1β levels was found. 

 

Keywords: Gold sea cucumber extract, Stichopus hermanni, candida vaginitis, TNF-α 

neutrophils.   
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