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ABSTRAK

EFEKTIVITAS SUPLEMENTASI ORAL KOLAGEN IKAN
TERHADAP PENUAAN KULIT
Tinjauan Sistematik dan Meta-analisis dalam Kajian Hidrasi Kulit,
Elastisitas Kulit, dan Keriput Kulit

Imelda Gunawan, Retno Indar Widayati, Puguh Riyanto

Bagian/KSM Dermatologi dan Venereologi, Fakultas Kedokteran Universitas Diponegoro/
RSUP Dr. Kariadi Semarang

Latar Belakang: Penuaan kulit adalah suatu proses biologi kompleks dengan adanya perubahan
struktural dan fisiologis kumulatif, perubahan progresif pada tiap lapisan kulit, serta perubahan
pada penampakan kulit. Kulit manusia mengalami 2 tipe penuaan, yaitu penuaan intrinsik dan
ekstrinsik. Penuaan kulit ditandai dengan penurunan hidrasi dan elastisitas kulit, serta peningkatan
keriput kulit. Strategi anti-aging hingga saat ini masih dikembangkan. Salah satu modalitas terapi
anti-aging baru adalah suplementasi nutraseutikal, yaitu kolagen ikan. Kolagen ikan merupakan
sumber alternatif kolagen terbaru dengan derajat homolog yang tinggi dengan struktur kolagen
manusia dan bioavailabilitas yang tinggi.

Tujuan: Menganalisis efektivitas suplementasi oral kolagen ikan terhadap penuaan kulit.

Metode: Jenis penelitian ini adalah observasional analitik, tinjauan sistematik, dan meta-analisis.
Pencarian data dilakukan secara online di Pubmed-MEDLINE, EBSCO (CINAHL), Scopus,
SpringerLink, ProQuest, Cochrane Library, ClinicalTrials.gov, Cambridge Core, dan Google
Scholar, serta hand searching dari perpustakaan di Indonesia. Dua belas artikel diikutsertakan
dalam telaah kualitatif (tinjauan sistematik) (n=753 subjek) dan 6 diantaranya diikutsertakan dalam
telaah kuantitatif (meta-analisis) (n=426 subjek).

Hasil: Hasil meta-analisis menunjukkan peningkatan nilai hidrasi kulit pada kelompok yang
diberikan suplementasi oral kolagen ikan lebih besar bermakna daripada kelompok plasebo,
dengan standardized mean difference (SMD) (Cl 95%)=0,56 (0,32 hingga 0,81), Z=4,47
(p<0,00001), 1?=24%. Peningkatan nilai elastisitas kulit pada kelompok yang diberikan
suplementasi oral kolagen ikan lebih besar bermakna daripada kelompok plasebo, dengan nilai
SMD (Cl 95%)=0,33 (0,17 hingga 0,49), Z=4,05 (p<0,0001), 1>=21%. Penurunan nilai keriput kulit
pada kelompok yang diberikan suplementasi oral kolagen ikan lebih besar bermakna daripada
kelompok plasebo, dengan nilai SMD (Cl 95%)=-0,47 (-0,74 hingga -0,19), Z=3,34 (p=0,0008),
12=49%. Kejadian tidak diharapkan tidak didapatkan selama penelitian.

Kesimpulan: Suplementasi oral kolagen ikan efektif terhadap penuaan kulit, dengan
meningkatkan hidrasi kulit dan elastisitas kulit, serta menurunkan keriput kulit.

Kata kunci: penuaan kulit, suplementasi nutraseutikal, kolagen ikan, hidrasi kulit, elastisitas kulit,
keriput kulit



ABSTRACT

EFFECTIVENESS OF ORAL FISH COLLAGEN SUPPLEMENTATION
ON SKIN AGING

A Systematic Review and Meta-analysis of Skin Hydration, Skin Elasticity,
and Skin Wrinkles

Imelda Gunawan, Retno Indar Widayati, Puguh Riyanto

Department of Dermatovenereology, Faculty of Medicine, Diponegoro University/
Dr. Kariadi General Hospital Medical Centre Semarang

Introduction: Skin aging is a complex biological process with cumulative structural and
physiological changes, progressive changes in each layer of the skin, and changes in the appearance
of the skin. Human skin undergoes 2 types of skin aging, that are intrinsic and extrinsic aging. Skin
aging is characterized by a decrease in skin hydration and elasticity, as well as an increase in skin
wrinkles. Anti-aging strategies are still being developed. A new anti-aging therapy modality that
has been widely used is nutraceutical supplementation, such as fish collagen. Fish collagen is a
new alternative source of collagen with a high degree of homology to human collagen structure
and high bioavailability.

Aim: The aim of this study was to assess the efficacy of oral fish collagen supplementation on skin
aging.

Methods: This study was an analytic observational study, with systematic review and meta-
analysis. Data searching was conducted online at Pubmed-MEDLINE, EBSCO (CINAHL),
Scopus, SpringerLink, ProQuest, Cochrane Library, ClinicalTrials.gov, Cambridge Core, and
Google Scholar, as well as hand searching from libraries in Indonesia. Twelve studies were
included in the qualitative analysis (systematic review) (n=753 subjects) and 6 of them were
included in the quantitative analysis (meta-analysis) (n=426 subjects).

Results: The results of the meta-analysis showed that the increase in skin hydration in the group
given oral fish collagen supplementation was greater significantly than in the placebo group, with
standardized mean difference (SMD) (95% CI)=0.56 (0.32 t0 0.81), Z=4.47 (p<0.00001), 12=24%.
The increase in skin elasticity in the group given oral fish collagen supplementation was greater
significantly than in the placebo group, with SMD (95% CI1)=0.33 (0.17 to 0.49), Z=4.05 (p<0
,0001), 12=21%. The reduction in skin wrinkles in the group given oral fish collagen
supplementation was greater significantly than in the placebo group, with SMD (95% CI)=-0.47 (-
0.74 t0 -0.19), Z=3.34 (p=0.0008), 12=49%. Adverse events were not found during the study.

Conclusion: Oral fish collagen supplementation is effective against skin aging, mainly in
increasing skin hydration and skin elasticity, and reducing skin wrinkles.

Keywords: skin aging, nutraceutical supplementation, fish collagen, skin hydration, skin elasticity,
skin wrinkles



RINGKASAN

Penuaan kulit adalah suatu proses biologi kompleks dengan adanya perubahan struktural
dan fisiologis kumulatif, perubahan progresif pada tiap lapisan kulit, serta perubahan pada
penampakan kulit, terutama pada area kulit yang terpapar sinar matahari. Kulit manusia mengalami
2 tipe penuaan, yaitu penuaan intrinsik dan ekstrinsik. Penuaan kulit intrinsik atau kronologis
merupakan perubahan fisiologis kulit yang tidak dapat dihindari, terjadi seiring dengan
bertambahnya usia dan dipengaruhi oleh faktor genetik dan hormon, metabolisme seluler, dan
proses metabolik. Penuaan kulit ekstrinsik (photoaging, penuaan kulit prematur) disebabkan oleh
faktor lingkungan, terutama radiasi ultraviolet. Faktor eksternal lain adalah rokok, makanan (diet),
paparan bahan kimia, trauma, dan polutan udara.

Beberapa terapi anti-aging yang telah ada saat ini meliputi terapi topikal (asam retinoat,
asam askorbat, asam glikolat, peptida), terapi sistemik (antioksidan, terapi penggantian hormon),
terapi energy-based device (laser fraksional ablatif dan non-ablatif, radiofrekuensi, high-intensity
focused ultrasound), prosedur invasif (peeling kimia, botox, filler), serta terapi kombinasi.
Modalitas terapi anti-aging baru yang sudah banyak digunakan adalah suplementasi nutraseutikal,
seperti kolagen (kolagen ikan, babi, sapi).

Kolagen adalah protein struktural dalam matriks ekstraseluler dari berbagai jaringan ikat
dalam tubuh (kulit, tulang, ligamen, tendon, dan kartilago), menyusun sekitar 25-35% kandungan
protein total. Kolagen ikan adalah sumber alternatif kolagen terbaru yang berasal dari kulit, tulang,
kartilago, dan sisik ikan. Penggunakan kolagen ikan dibandingkan dengan kolagen dari mamalia
(sapi dan babi) berkembang lebih cepat karena beberapa karakterikstik unik, seperti tidak
mentransmisikan penyakit, tidak ada larangan agamawi, biaya efisien, berat molekul rendah,
bioavailabilitas dan biokompabilitas tinggi, serta lebih mudah diabsorbsi oleh tubuh manusia.
Sediaan kolagen ikan sudah banyak tersedia, berupa suplemen makanan (serbuk dalam sachet,
kapsul, tablet, gummies, minuman) dan topikal (krim, lotion, serum).

Beberapa penelitian telah menunjukkan manfaat suplementasi oral kolagen ikan pada
penuaan kulit. Suplementasi oral kolagen ikan dapat meningkatkan kadar prokolagen tipe I dan I,

meningkatkan regulasi jalur pensinyalan TGF-/Smad, meningkatkan sintesis, proliferasi, dan
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migrasi fibroblast, menghambat ekspresi matrix metalloproteinase (MMP) yang berperan dalam
degradasi kolagen, dan meningkatkan ekspresi tissue inhibitor matrix metalloproteinase (TIMP)
yang merupakan inhibitor spesifik dari MMP, berpotensi sebagai antioksidan, meningkatkan
produksi asam hialuronat melalui peningkatan ekspresi mRNA hialuronan sintase (HAS) dan
penurunan ekspresi hialuronidase (HYAL), memperbaiki fungsi sawar kulit, serta meningkatkan
turnover kulit dengan menginduksi Treg dan makrofag M2.

Penilaian objektif penuaan kulit dilakukan melalui pengukuran hidrasi kulit, elastisitas
kulit, dan keriput kulit. Hidrasi kulit diukur menggunakan alat korneometer, elastisitas kulit diukur
menggunakan alat cutometer, dan keriput kulit diukur menggunakan alat skin visiometer atau alat
terstandarisasi lainnya.

Penelitian ini merupakan penelitian observasional meta-analitik, tinjauan sistematik, dan
meta-analisis. Penelitian diawali dengan pencarian dan pengumpulan artikel yang sesuai secara
online pada database elektronik, yaitu Pubmed-MEDLINE, EBSCO (CINAHL), Scopus,
SpringerLink, ProQuest, Cochrane Library, ClinicalTrials.gov, Cambridge Core, dan Google
Scholar. Sumber lainnya adalah reference lists, conference proceedings, researchers in field, dan
jurnal dari hasil hand searching. Pencarian sumber informasi dilakukan sampai waktu analisis data.

Istilah Medical Subject Headings (MeSH) berikut digunakan untuk membuat tiga
subkelompok kutipan (1) fish collagen; (2) supplementation; (3) skin aging. Tiga subkelompok
digabungkan menggunakan istilah Boolean ‘AND’ untuk mendapatkan subkumpulan kutipan yang
relevan dengan pertanyaan penelitian. Pencarian literatur dilakukan berdasarkan diagram alur
PRISMA 2009. Data diekstraksi secara independen oleh tiga peneliti dengan menggunakan
formulir ekstraksi data dari Cochrane Library yang dimodifikasi. Data yang dicatat adalah
karakteristik penelitian, data perlakuan suplementasi oral kolagen ikan atau dengan plasebo, nilai
hidrasi kulit, nilai elastisitas kulit, dan nilai keriput kulit.

Penilaian kualitas studi dilakukan dengan menggunakan Cochrane Risk of Bias Tool for
Randomized Controlled Trials dan Grading of Recommendations, Assessment, Development and
Evaluations (GRADE). Penilaian meta-analisis dilakukan dengan menilai weighted mean antara
mean difference kelompok perlakuan dan kelompok pembanding, lalu dianalisis dengan
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menggunakan the Cochrane systematic review software (Review Manager [RevMan] [Computer

program] Version 5.4.1., 2020).

Hasil pencarian artikel dari database eletronik dan sumber lainnya didapatkan 12 artikel
yang sesuai, yaitu:

1. Asserin dkk pada tahun 2015 melakukan penelitian minimized, placebo-controlled, parallel-
group, double-blind, monocentric study yang mengevaluasi efektivitas suplementasi oral
peptida kolagen ikan dibandingkan dengan peptida kolagen babi dan plasebo terhadap penuaan
kulit. Penelitian ini dilakukan di Tokyo, Jepang pada 33 wanita Jepang, usia 40-59 tahun,
dengan hidrasi kulit rendah, dibagi secara acak menjadi 3 kelompok, yaitu kelompok Peptan F
yang mendapatkan 10 gram peptida kolagen ikan, kelompok Peptan P yang mendapatkan 10
gram peptida kolagen babi, dan kelompok plasebo. Produk perlakuan berupa minuman dan
dikonsumsi 1x sehari selama 56 hari berturut-turut. Hasil penelitian menunjukkan hidrasi kulit
meningkat signifikan pada kelompok Peptan setelah perlakuan, namun, transepidermal water
loss (TEWL) tidak berbeda signifikan antara kelompok Peptan dan plasebo.

2. Sugihara dkk pada tahun 2015 melakukan penelitian randomized, placebo-controlled, double-
blind study yang mengevaluasi efektivitas suplementasi oral hidrolisat kolagen ikan
dibandingkan plasebo terhadap penuaan kulit wajah. Penelitian ini dilakukan di Shanghai, Cina
pada 56 wanita Cina sehat, usia 30-55 tahun, dengan kulit kering dan kasar, dibagi secara acak
menjadi 2 kelompok, yaitu kelompok collagen hydrolysate (CH) yang mendapatkan 2,5 gram
hidrolisat kolagen ikan dan kelompok plasebo yang mendapatkan 5 gram maltodekstrin.
Produk perlakuan berupa serbuk dalam sachet dan dikonsumsi 1x sehari selama 8 minggu.
Hasil penelitian menunjukkan hidrasi dan elastisitas kulit meningkat signifikan, serta kekasaran
kulit menurun signifikan pada kelompok CH pada minggu ke-4 dan 8.

3. Duteil, Queille-Roussel, Maubert, dkk pada tahun 2016 melakukan penelitian monocentric,
double-blinded, randomized, placebo-controlled supplementation study yang mengevaluasi
efektivitas suplementasi oral peptida kolagen ikan tipe | terhadap penuaan kulit. Penelitian ini
dilakukan di Perancis pada 60 wanita sehat, usia 45-70 tahun, dengan keriput periorbital, dibagi
secara acak menjadi 4 kelompok, yaitu kelompok Naticol BPMG (CH1), Naticol HPMG
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(CH2), Naticol 1000 mg (CH3) yang mendapatkan 5 gram peptida kolagen ikan dengan berat
molekul yang berbeda dan kelompok plasebo yang mendapatkan 5 gram maltodekstrin. Produk
perlakuan berupa serbuk dalam 20 mL air dan dikonsumsi 1x sehari selama 8 minggu. Hasil
penelitian menunjukkan biomekanik/elastisitas kulit meningkat signifikan dan keriput
periorbital menurun signifikan pada kelompok Naticol pada minggu ke-8, namun, hidrasi kulit
tidak berbeda signifikan antara kelompok Naticol dan plasebo. Kejadian tidak diharapkan tidak
didapatkan selama penelitian.

Inoue dkk pada tahun 2016 melakukan penelitian randomized double-blind placebo-controlled
study yang mengevaluasi efektivitas suplementasi oral hidrolisat kolagen ikan dibandingkan
dengan plasebo terhadap penuaan kulit. Penelitian ini dilakukan di Shanghai, Cina pada 85
wanita Cina sehat, usia 35-55 tahun, dengan kulit kering dan kasar, dibagi secara acak menjadi
3 kelompok, yaitu kelompok H-CP yang mendapatkan 5 gram hidrolisat kolagen ikan dengan
rasio dipeptida tinggi, kelompok L-CP yang mendapatkan 5 gram hidrolisat kolagen ikan
dengan rasio dipeptida rendah, dan kelompok plasebo yang mendapatkan 5 gram maltodektrin.
Produk perlakuan berupa serbuk dalam sachet dan dikonsumsi 1x sehari selama 8 minggu.
Hasil penelitian menunjukkan hidrasi dan elastisitas kulit meningkat signifikan, serta keriput
kulit menurun signifikan pada kelompok H-CP dan L-CP, dimana perbaikan kulit pada
kelompok H-CP lebih besar signifikan daripada kelompok L-CP. Efek samping tidak
didapatkan selama penelitian.

. Duteil, Queille-Roussel, Bruno-Bonnet dkk pada tahun 2018 melakukan penelitian
monocentric, double-blinded, randomized, placebo-controlled supplementation study yang
mengevaluasi efektivitas suplementasi oral peptida kolagen ikan tipe | baik yang
dikombinasikan dengan silikon ataupun yang tidak dikombinasikan terhadap penuaan kulit.
Penelitian ini dilakukan di Perancis pada 57 wanita dewasa dengan tanda penuaan kulit, dibagi
secara acak menjadi 3 kelompok, yaitu kelompok CP yang mendapatkan 2,5 gram peptida
kolagen ikan, kelompok CP/Si yang mendapatkan kombinasi 2,5 gram peptida kolagen ikan
dan plasebo, dan kelompok plasebo yang mendapatkan 2,5 gram maltodekstrin selama 12
minggu. Hasil penelitian menunjukkan biomekanik/elastisitas kulit meningkat signifikan dan
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keriput crow’s feet menurun signifikan pada kelompok CP, namun, hidrasi kulit tidak berbeda
signifikan antara kelompok CP dan plasebo.

. Kim dkk pada tahun 2018 melakukan penelitian randomized, double-blind, placebo-controlled
study yang mengevaluasi efektivitas suplementasi low-molecular-weight collagen peptide
(LMWCP) ikan terhadap penuaan kulit. Penelitian dilakukan di Korea Selatan pada 64 wanita
sehat, usia 40-60 tahun, dengan crow’s feet, dibagi secara acak menjadi 2 kelompok, yaitu
kelompok LMWCP yang mendapatkan 1000 mg LMWCP dan kelompok plasebo. Produk
perlakuan berupa 50 mL minuman dan dikonsumsi 1x sehari selama 12 minggu. Hasil
penelitian menunjukkan hidrasi dan elastisitas kulit meningkat signifikan, serta keriput kulit
menurun signifikan pada kelompok LMWCP pada minggu ke-12. Efek samping tidak
didapatkan selama penelitian.

. Koizumi dkk pada tahun 2018 melakukan penelitian randomized, placebo-controlled, double-
blind study yang mengevaluasi efektivitas suplementasi oral peptida kolagen ikan
dibandingkan plasebo terhadap penuaan kulit. Penelitian ini dilakukan di Korea Selatan pada
77 wanita sehat, usia 30-60 tahun, dengan kerutan periorbital, dibagi secara acak menjadi 2
kelompok, yaitu kelompok collagen peptide (CP) yang mendapatkan 3000 mg peptida kolagen
ikan dan kelompok plasebo. Produk perlakuan berupa 20 mL minuman dan dikonsumsi 1x
sehari selama 12 minggu. Hasil penelitian menunjukkan keriput kulit menurun signifikan,
hidrasi dan elastisitas kulit meningkat signifikan pada kelompok CP pada minggu ke-12. Efek
samping tidak didapatkan selama penelitian.

. Evans dkk pada tahun 2020 melakukan penelitian randomized, triple-blind, placebo-
controlled, parallel study yang mengevaluasi efektivitas suplementasi oral hidrolisat kolagen
ikan dibandingkan plasebo terhadap penuaan kulit. Penelitian dilakukan di Kanada pada 50
wanita, usia 45-60 tahun, dengan tanda penuaan kulit, dibagi secara acak menjadi 2 kelompok,
yaitu kelompok Vinh Wellness Collagen (VWC) yang mendapatkan 10 gram hidrolisat kolagen
ikan dan kelompok plasebo yang mendapatkan 10 gram maltodekstrin. Produk perlakuan
berupa serbuk yang dilarutkan dalam 100 mL air dan dikonsumsi 1x sehari selama 12 minggu.

Hasil penelitian menunjukkan keriput kulit menurun signifikan dan hidrasi kulit meningkat
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namun tidak signifikan pada kelompok VWC pada minggu ke-12, serta elastisitas kulit tidak
berbeda signifikan antara kelompok VWC dan plasebo. Vinh Wellness Collagen (VWC) aman
dan dapat ditoleransi dengan baik.

Jung dkk pada tahun 2021 melakukan penelitian double-blind, randomized, parallel, and
placebo-controlled study yang mengevaluasi efektivitas suplementasi oral peptida kolagen AP
(APCP) yang didekomposisi secara enzimatik dari ikan terhadap penuaan kulit. Penelitian ini
dilakukan di Korea Selatan pada 50 pria dan wanita, usia 35-60 tahun, dengan kulit kering da
crow'’s feet, dibagi secara acak menjadi 2 kelompok, yaitu kelompok APCP yang mendapatkan
1000 mg APCP dan kelompok plasebo. Produk perlakuan berupa serbuk yang disuspensi dalam
25 mL air dan dikonsumsi 1x sehari selama 12 minggu. Hasil penelitian menunjukkan hidrasi
kulit meningkat signifikan pada kelompok APCP pada minggu ke-12, namun, TEWL tidak
berbeda signifikan antara kelompok APCP dan plasebo. Kejadian tidak diharapkan tidak
didapatkan selama penelitian.

Miyanaga dkk pada tahun 2021 melakukan penelitian randomized, placebo-controlled, double-
blind trial yang mengevaluasi efektivitas suplementasi oral peptida kolagen ikan terhadap
penuaan kulit. Penelitian dilakukan di Tokyo, Jepang pada 99 wanita sehat, usia 35-50 tahun,
dengan kulit kering, elastisitas kulit menurun, dibagi secara acak menjadi 3 kelompok, yaitu
kelompok CP1 yang mendapatkan 1 gram peptida kolagen ikan, CP5 yang mendapatkan 5 gram
peptida kolagen ikan, dan kelompok plasebo. Produk perlakuan berupa 50 mL minuman dan
dikonsumsi 1x sehari selama 12 minggu. Hasil penelitian menunjukkan hidrasi kulit meningkat
signifikan dan TEWL menurun signifikan pada kelompok CP1 dan CP5 pada minggu ke-12,
namun, elastisitas kulit tidak berbeda signifikan antara ketiga kelompok.

Sangsuwan dkk pada tahun 2021 melakukan penelitian prospective, randomized, double-blind
placebo-controlled trial yang mengevaluasi efektivitas suplementasi oral hidrolisat kolagen
ikan dibandingkan plasebo terhadap penuaan kulit. Penelitian ini dilakukan di Bangkok,
Thailand pada 38 wanita sehat, paska menopause, usia 50-60 tahun, dibagi secara acak menjadi
2 kelompok, yaitu kelompok CH yang mendapatkan 5 gram hidrolisat kolagen ikan dan
kelompok plasebo yang mendapatkan 5 gram maltodekstrin. Produk perlakuan berupa serbuk
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dalam sachet dan dikonsumsi 1x sehari selama 4 minggu. Hasil penelitian menunjukkan
elastisitas kulit pipi meningkat signifikan pada kelompok CH pada minggu ke-4 dan 8, namun,
elastisitas kulit lengan bawah tidak berbeda signifikan antara kelompok CH dan plasebo. Efek
samping tidak didapatkan selama penelitian.

12. Tak dkk pada tahun 2021 melakukan penelitian randomized, placebo-controlled, double-blind
clinical trial yang mengevaluasi efektivitas suplementasi oral tripeptida kolagen (CTP) ikan
terhadap penuaan kulit. Penelitian ini dilakukan di Yangsan-si, Korea Selatan pada 84 wanita
sehat, usia 40-60 tahun, skor TEWL > 4, dibagi secara acak menjadi 2 kelompok, yaitu
kelompok tripeptida kolagen (CTP) yang mendapatkan 1000 mg tripeptida kolagen ikan dan
kelompok plasebo yang mendapatkan 170 mg maltodekstrin dan 80 mg dekstrin selama 12
minggu. Produk perlakuan berupa kapsul (250 mg per kapsul) dan diminum 2x2 kapsul setiap
hari selama 12 minggu. Hasil penelitian menunjukkan hidrasi kulit meningkat, namun, tidak
signifikan dan TEWL menurun signifikan pada kelompok CTP pada minggu ke-12, namun,
elastisitas dan keriput kulit tidak berbeda signifikan antara kelompok CTP dan plasebo.
Suplementasi oral CTP ikan dapat ditoleransi dengan baik.

Analisis kuantitatif menggunakan 6 artikel dari 12 artikel yang diikutsertakan, yaitu
penelitian Sugihara dkk, 2015, Inoue dkk, 2016, Kim dkk, 2018, Miyanaga dkk, 2021, Sangsuwan
dkk, 2021, dan Tak dkk, 2021. Hasil meta-analisis menunjukkan peningkatan nilai hidrasi kulit
pada kelompok yang diberikan suplementasi oral kolagen ikan lebih besar bermakna daripada
kelompok plasebo, dengan standardized mean difference (SMD) (Cl 95%)=0,56 (0,32 hingga
0,81), Z=4,47 (p<0,00001), 1°=24%. Peningkatan nilai elastisitas kulit pada kelompok yang
diberikan suplementasi oral kolagen ikan lebih besar bermakna daripada kelompok plasebo,
dengan nilai SMD (Cl 95%)=0,33 (0,17 hingga 0,49), Z=4,05 (p<0,0001), 1>=21%. Penurunan nilai
keriput kulit pada kelompok yang diberikan suplementasi oral kolagen ikan lebih besar bermakna
daripada kelompok plasebo, dengan nilai SMD (ClI 95%)=-0,47 (-0,74 hingga -0,19), Z=3,34
(p=0,0008), 1>=49%. Efek samping atau kejadian tidak diharapkan tidak didapatkan selama

penelitian.
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Kesimpulan yang didapatkan dari penelitian ini adalah suplementasi oral kolagen ikan
efektif ternadap penuaan kulit, dengan meningkatkan hidrasi kulit dan elastisitas kulit, serta
menurunkan keriput kulit. Dosis suplementasi yang digunakan untuk penuaan kulit pada sebagian
besar penelitian adalah 5 gram/hari. Waktu yang dibutuhkan untuk menghambat penuaan kulit pada
sebagian besar penelitian adalah 12 minggu, dan efek yang dihasilkan tetap bertahan selama 4
minggu setelah suplementasi dihentikan. Penelitian yang menggunakan suplementasi oral kolagen
ikan dengan konsentrasi dipeptida Pro-Hyp tinggi menunjukkan perbaikan kualitas kulit yang lebih
baik setelah 4 minggu daripada suplementasi oral kolagen ikan dengan konsenstrasi dipeptida Pro-
Hyp rendah. Suplementasi oral kolagen ikan aman dan dapat ditoleransi dengan baik karena tidak
didapatkan efek samping atau kejadian tidak diharapkan pada penelitian yang dianalisis.

Penelitian lebih lanjut dengan jumlah subjek penelitian yang lebih besar, kolagen ikan
yang berasal dari spesies ikan yang sama, dosis, frekuensi, dan durasi suplementasi oral kolagen
ikan yang tidak bervariasi diperlukan. Penggalian dan korespodensi lebih lanjut pada pusat
pendidikan dan riset Dermatologi dan Venereologi diperlukan untuk mengetahui penelitian-
penelitian mengenai efektivitas suplementasi oral kolagen ikan terhadap penuaan kulit yang
mungkin tidak terpublikasi.
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SUMMARY

Skin aging is a complex biological process with cumulative structural and physiological
changes, progressive changes in each layer of the skin, and changes in the appearance of the skin,
especially in areas of the skin exposed to sunlight. Human skin undergoes 2 types of aging, that are
intrinsic and extrinsic aging. Intrinsic or chronological skin aging is an unavoidable physiological
change of the skin, occurs with age and is influenced by genetic and hormonal factors, cellular
metabolism, and metabolic processes. Extrinsic skin aging (photoaging, premature skin aging) is
caused by environmental factors, especially ultraviolet radiation. Other external factors are
smoking, food (diet), exposure to chemicals, trauma, and air pollutants.

Several anti-aging therapies currently available include topical therapy (retinoic acid,
ascorbic acid, glycolic acid, peptides), systemic therapy (antioxidants, hormone replacement
therapy), energy-based device therapy (ablative and non-ablative fractional lasers, radiofrequency,
high-intensity focused ultrasound), invasive procedures (chemical peels, botox, fillers), and
combination therapy. A new anti-aging therapy modality that has been widely used is nutraceutical
supplementation, such as collagen (fish, porcine, bovine collagen).

Collagen is a structural protein in the extracellular matrix of various connective tissues
in the body (skin, bone, ligaments, tendons and cartilage), composing approximately 25-35% of
the total protein content. Fish collagen is the newest alternative source of collagen derived from
fish skin, bones, cartilage and scales. The use of fish collagen compared to collagen from mammals
(bovine and porcine) is growing faster because of several unique characteristics, such as not
transmitting disease, no religious prohibitions, efficient cost, low molecular weight, high
bioavailability and biocompatibility, and more easily absorbed by the human body. Fish collagen
preparations are widely available, in the form of food supplements (powder in sachets, capsules,
tablets, gummies, drinks) and topicals (creams, lotions, serums).

Several studies had investigated the benefits of oral fish collagen supplementation on
skin aging. Oral fish collagen supplementation can increase levels of procollagen types | and I,
upregulate the TGF-B/Smad signaling pathway, increase fibroblast synthesis, proliferation, and
migration, inhibit matrix metalloproteinases (MMPs) expression, which play a role in collagen
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degradation, and increase tissue inhibitor matrix metalloproteinases (TIMPs) expression, which are
a specific inhibitor of MMP. Oral fish collagen supplementation also has potential as an
antioxidant, increases hyaluronic acid production through increasing hyaluronan synthase (HAS)
MRNA expression and decreasing hyaluronidase (HYAL) expression, improves skin barrier
function, and increases skin turnover by inducing Treg and M2 macrophages.

An objective assessment of skin aging is carried out by measuring skin hydration, skin
elasticity, and skin wrinkles. Skin hydration is measured using a corneometer, skin elasticity is
measured using a cutometer, and skin wrinkles are measured using a skin visiometer or other
standardized tools.

This study was a meta-analytic observational study, a systematic review, and a meta-
analysis. The research began with searching and collecting suitable articles online in electronic
databases, such as Pubmed-MEDLINE, EBSCO (CINAHL), Scopus, SpringerLink, ProQuest,
Cochrane Library, ClinicalTrials.gov, Cambridge Core, and Google Scholar. Other sources were
reference lists, conference proceedings, researchers in the field, and journals based on hand
searching results. The search for sources of information was carried out until the time of data
analysis.

The following Medical Subject Headings (MeSH) terms were used to create three
citation subgroups (1) fish collagen; (2) supplementation; (3) skin aging. The three subgroups were
combined using the Boolean term 'AND' to obtain a subset of citations relevant to the research
questions. The literature search was conducted based on the PRISMA 2009 flowchart. Data were
independently extracted by three researchers using a modified Cochrane Library data extraction
form. The data recorded were study characteristics, treatment data for oral fish collagen
supplementation or with a placebo, skin hydration, skin elasticity, and skin wrinkles.

The quality of evidence assessment was carried out using the Cochrane Risk of Bias
Tool for Randomized Controlled Trials and Grading of Recommendations, Assessment,
Development and Evaluations (GRADE). The difference in weighted mean between the treatment
and control groups will be analyzed for meta-analysis using the Cochrane systematic review

software (Review Manager (RevMan) [Computer program] Version 5.4.1., 2020).
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The search results for articles from electronic databases and other sources found 12

suitable articles, i.e:

1. Asserin et al in 2015 conducted a minimized, placebo-controlled, parallel-group, double-blind,
monocentric study that evaluated the effectiveness of oral supplementation of fish collagen
peptides compared to porcine collagen peptides and placebo against skin aging. This study was
conducted in Tokyo, Japan on 33 Japanese women, aged 40-59 years, with low skin hydration,
divided randomly into 3 groups, that were the Peptan F group which received 10 grams of fish
collagen peptide, the Peptan P group which received 10 grams of peptide. porcine collagen,
and the placebo group. The treatment products were in the form of a drink and consumed once
a day for 56 consecutive days. The results showed that skin hydration increased significantly
in the Peptan group after treatment, however, transepidermal water loss (TEWL) was not
significantly different between the Peptan and placebo groups.

2. Sugihara et al in 2015 conducted a randomized, placebo-controlled, double-blind study that
evaluated the effectiveness of oral supplementation of fish collagen hydrolysate compared to
placebo against facial skin aging. This study was conducted in Shanghai, China on 56 healthy
Chinese women, aged 30-55 years, with dry and rough skin, divided randomly into 2 groups,
that were the collagen hydrolysate (CH) group which received 2.5 grams of hydrolyzed fish
collagen and the placebo group which received 5 grams of maltodextrin. The treatment products
were in the form of powder in sachets and consumed once a day for 8 weeks. The results showed
that skin hydration and skin elasticity increased significantly, and skin roughness decreased
significantly in the CH group at week 4 and 8.

3. Duteil, Queille-Roussel, Maubert, et al in 2016 conducted a monocentric, double-blinded,
randomized, placebo-controlled supplementation study that evaluated the effectiveness of oral
supplementation of fish collagen peptide type I against skin aging. This study was conducted
in France on 60 healthy women, aged 45-70 years, with periorbital wrinkles, divided randomly
into 4 groups, that were the Naticol BPMG (CH1), Naticol HPMG (CH2), Naticol 1000 mg
(CH3) group which received 5 grams of fish collagen peptides with different molecular weights
and the placebo group which received 5 grams of maltodextrin. The treatment products were
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in the form of powder in 20 mL of water and consumed once a day for 8 weeks. The results
showed that skin biomechanics/elasticity were significantly improved and periorbital wrinkles
were significantly reduced in the Naticol group at week 8, however, skin hydration was not
significantly different between the Naticol and placebo groups. Adverse events were not found
during the study.

Inoue et al in 2016 conducted a randomized double-blind placebo-controlled study that
evaluated the effectiveness of oral supplementation of fish collagen hydrolysate compared to
placebo against skin aging. This study was conducted in Shanghai, China on 85 healthy Chinese
women, aged 35-55 years, with dry and rough skin, divided randomly into 3 groups, that were
the H-CP group which received 5 grams of fish collagen hydrolysate with a high dipeptide
ratio, the group L-CP which received 5 grams of fish collagen hydrolysate with a low dipeptide
ratio, and the placebo group which received 5 grams of maltodextrin. The treatment products
were in the form of powder in sachets and consumed once a day for 8 weeks. The results showed
that hydration and skin elasticity increased significantly, and skin wrinkles significantly
decreased in the H-CP and L-CP groups. The skin improvements in the H-CP group were
significantly greater than in the L-CP group. Side effects were not found during the study.

. Duteil, Queille-Roussel, Bruno-Bonnet et al in 2018 conducted a monocentric, double-blinded,
randomized, placebo-controlled supplementation study which evaluated the effectiveness of
oral supplementation of type I fish collagen peptides either in combination with silicone or not
in combination against skin aging. This study was conducted in France on 57 adult women with
signs of skin aging, divided randomly into 3 groups, that were the CP group which received 2.5
grams of fish collagen peptide, the CP/Si group which received a combination of 2.5 grams of
fish collagen peptide and placebo, and the placebo group which received 2.5 grams of
maltodextrin for 12 weeks. The results showed that skin biomechanics/elasticity improved
significantly and crow's feet wrinkles decreased significantly in the CP group, however, skin
hydration was not significantly different between the CP and placebo groups.

. Kim et al in 2018 conducted a randomized, double-blind, placebo-controlled study that
evaluated the effectiveness of oral low-molecular-weight fish collagen peptide (LMWCP)
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supplementation against skin aging. The study was conducted in South Korea on 64 healthy
women, aged 40-60 years, with crow's feet, divided randomly into 2 groups, that were the
LMWCP group which received 1000 mg of LMWCP and the placebo group. The treatment
products were in the form of 50 mL of drink and consumed once a day for 12 weeks. The results
showed that hydration and skin elasticity increased significantly, and skin wrinkles decreased
significantly in the LMWCP group at week 12. Side effects were not found during the study.

. Koizumi et al in 2018 conducted a randomized, placebo-controlled, double-blind study that
evaluated the effectiveness of oral supplementation of fish collagen peptides compared to
placebo against skin aging. This study was conducted in South Korea on 77 healthy women,
aged 30-60 years, with periorbital wrinkles, divided randomly into 2 groups, that were the
collagen peptide (CP) group which received 3000 mg of fish collagen peptide and the placebo
group. The treatment products were in the form of 20 mL of drink and consumed once a day
for 12 weeks. The results showed that skin wrinkles decreased significantly, skin hydration and
skin elasticity increased significantly in the CP group at week 12. Side effects were not found
during the study.

. Evans et al in 2020 conducted a randomized, triple-blind, placebo-controlled, parallel study
that evaluated the effectiveness of oral supplementation of fish collagen hydrolysate compared
to placebo against skin aging. The study was conducted in Canada on 50 women, aged 45-60
years, with signs of skin aging, divided randomly into 2 groups, that were the Vinh Wellness
Collagen (VWC) group which received 10 grams of fish collagen hydrolysate and the placebo
group which received 10 grams of maltodextrin. The treatment products were in the form of a
powder which was dissolved in 100 mL of water and consumed once a day for 12 weeks. The
results showed that skin wrinkles decreased significantly and skin hydration increased but not
significantly in the VWC group at week 12, and skin elasticity was not significantly different
between the VWC and placebo groups. Vinh Wellness Collagen was safe and well tolerated.

. Jungetal in 2021 conducted a double-blind, randomized, parallel, and placebo-controlled study
that evaluated the effectiveness of oral supplementation of enzymatically decomposed AP
collagen peptide (APCP) from fish against skin aging. This study was conducted in South
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Korea on 50 men and women, aged 35-60 years, with dry skin and crow's feet, divided
randomly into 2 groups, that were the APCP group which received 1000 mg of APCP and the
placebo group. The treatment products were in the form of a powder which was suspended in
25 mL of water and consumed once a day for 12 weeks. The results showed that skin hydration
increased significantly in the APCP group at week 12, however, TEWL was not significantly
different between the APCP and placebo groups. Adverse events were not found during the
study.

Miyanaga et al in 2021 conducted a randomized, placebo-controlled, double-blind trial that
evaluated the effectiveness of oral supplementation of fish collagen peptides against skin aging.
The study was conducted in Tokyo, Japan on 99 healthy women, aged 35-50 years, with dry
skin, decreased skin elasticity, divided randomly into 3 groups, that were group CP1 which
received 1 gram of fish collagen peptide, CP5 which received 5 grams of fish collagen peptide,
and the placebo group. The treatment products were in the form of 50 mL of drink and
consumed once a day for 12 weeks. The results showed that skin hydration increased
significantly and TEWL decreased significantly in the CP1 and CP5 groups at week 12,
however, skin elasticity was not significantly different between the three groups.

Sangsuwan et al in 2021 conducted a prospective, randomized, double-blind placebo-controlled
trial that evaluated the effectiveness of oral supplementation of fish collagen hydrolysate
compared to placebo against skin aging. This study was conducted in Bangkok, Thailand on 38
healthy, postmenopausal women, aged 50-60 years, divided randomly into 2 groups, that were
the CH group which received 5 grams of fish collagen hydrolysate and the placebo group which
received 5 grams of maltodextrin. The treatment products were in the form of powder in sachets
and consumed once a day for 4 weeks. The results showed that cheek skin elasticity increased
significantly in the CH group at weeks 4 and 8, however, forearm skin elasticity was not
significantly different between the CH and placebo groups. Side effects were not found during

the study.

. Tak et al in 2021 conducted a randomized, placebo-controlled, double-blind clinical trial that

evaluated the effectiveness of fish collagen tripeptide oral supplementation against skin aging.
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This study was conducted in Yangsan-si, South Korea on 84 healthy women, aged 40-60 years,
TEWL score > 4, randomly divided into 2 groups, that were the collagen tripeptide (CTP) group
which received 1000 mg of fish collagen tripeptide and the placebo group which received 170
mg of maltodextrin and 80 mg of dextrin for 12 weeks. The treatment products were in the form
of capsules (250 mg per capsule) and consumed 2x2 capsules every day for 12 weeks. The
results showed that skin hydration increased, but not significant and TEWL decreased
significantly in the CTP group at week 12, however, skin elasticity and wrinkles were not
significantly different between the CTP and placebo groups. Oral fish CTP supplementation
was well tolerated.

Quantitative analysis was assessed using 6 articles from 12 included articles, that were
researches by Sugihara et al, 2015, Inoue et al, 2016, Kim et al, 2018, Miyanaga et al, 2021,
Sangsuwan et al, 2021, and Tak et al, 2021. The results of the meta-analysis showed that the
increase in skin hydration in the group given oral fish collagen supplementation was significantly
greater than in the placebo group, with standardized mean difference (SMD) (95% C1)=0.56 (0.32
to 0.81), Z=4.47 (p<0.00001), 12=24%. The increase in skin elasticity in the group given oral fish
collagen supplementation was significantly greater than in the placebo group, with SMD (95%
CI1)=0.33 (0.17 t0 0.49), Z=4.05 (p<0,0001), 12=21%. The reduction in skin wrinkles in the group
given oral fish collagen supplementation was significantly greater than in the placebo group, with
SMD (95% CI)=-0.47 (-0.74 t0 -0.19), Z=3.34 ( p=0.0008), 12=49%. Side effects or adverse events
were not found during the study.

The conclusion of this study was that oral fish collagen supplementation was effective
against skin aging, mainly in increasing skin hydration and skin elasticity, and reducing skin
wrinkles. The supplementation dose used for skin aging in most of the studies was 5 grams/day.
The duration of supplementation needed to inhibit skin aging in most studies was 12 weeks, and
the effects persisted for 4 weeks after supplementation was discontinued. Study using oral fish
collagen supplementation with high concentrations of Pro-Hyp dipeptide showed better skin

quality improvement after 4 weeks than oral supplementation of fish collagen with low
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concentrations of Pro-Hyp dipeptide. Oral fish collagen supplementation is safe and well tolerated
because no side effects or adverse events were observed in the studies analyzed.

Further studies with a larger number of research subjects, fish collagen derived from the
same fish species, the same dosage, frequency, and duration of oral fish collagen supplementation
are needed. Further exploration and correspondence at the Dermatology and Venereology
education and research centers are needed to find out studies regarding the effectiveness of oral

fish collagen supplementation against skin aging that might not be published.
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