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RINGKASAN 

 

PERAN ASTAXANTHIN PADA  

PENINGKATAN FUNGSI SPERMATOZOA MANUSIA 

 

Dian Nurmawati 

 

 

Infertilitas menimbulkan permasalahan  tidak hanya kepada pasangan 

suami-istri  tetapi secara luas akan berdampak emosional, fisik, keuangan  dan 

sosial budaya. Prevalensi global  infertilitas pria semakin hari semakin meningkat 

mencapai 15%. Penyebab infertilitas bisa dari pihak suami (40%), istri (40%), 

suami dan istri (10%), serta tidak diketahui penyebabnya atau idiopatik  sebesar 

10%. Menurut European Association of Urology infertilitas idiopatik laki-laki 

mencapai 31,7%.  

Parameter penting infertilitas pria adalah motilitas yang memerlukan energi 

tinggi  yang dihasilkan dari metabolisme Oxidasi Fosforilasi (Oxphos) di 

mitokondria. Hasil samping Oxphos adalah Reaktif Oksigen Spesies (ROS) yang 

bersifat oksidator dan dapat mengokidasi lipid, protein dan DNA. Oksidasi lipid 

menghasilkan MDA yang dapat ditentukan dengan spektrofotometri sedangkan  

oksidasi DNA menghasilkan 8-OH-dG yang dapat ditentukan dengan Elisa Kit. 

Oxphos melibatkan enzim kompleks I, II, III, IV dan V. Aktivitas enzim kompleks 

III dan IV ditentukan dengan Elisa kit. Mutasi DNA di rantai respirasi yang 

mempengaruhi infertilitas adalah SNPs A3243G yang dapat dideteksi dengan 

PCR-RFLP.  

Penelitian ini adalah suatu penelitian experimental study yang dilakukan di 

Poli Andrologi RSUD. Dr. Soetomo, Laboratorium Kimia Analisis Fakultas 

Farmasi dan Tropical Disease Centre Universitas Airlangga. Subyek penelitian 

sebanyak 25 orang terdiri dari 6 orang kelompok placebo yang diberikan CMC Na 

dan 19 orang kelompok sampel yang diberikan kapsul Astaxanthin (3,3'-

dihydroxy-4,4'-diketo-β,β'-karoten) dari ganggang hijau (Haematococcus 

pluvialis)  dengan dosis tunggal 8 mg selama 30 hari . Analisis data menggunakan 

SPSS dengan uji Correlation Test  (Spearman Rank Correlation) dan 

Comparability test (Mann Whitney U Test & Wilcoxon Sign Rank Test) dengan 

significance level 0.05. Analisis  Receiver Operating Characteristic (ROC)  

digunakan untuk menentukan nilai Cut off Point dari faktor-faktor yang 

mempunyai korelasi dan uji beda yang bermakna terhadap motilitas. 

Hasil penelitian menunjukkan bahwa, sebelum diberi perlakuan, kelompok 

placebo dan kelompok sampel tidak ada perbedaan bermakna (p>0,05). Sesudah 

perlakuan, terdapat perbedaan bermakna (p< 0,05) pada kedua kelompok. Sebelum 

dan sesudah pemberian Astaxanthin terdapat perbedaan bermakna  (p<0,05) pada 

kadar MDA, 8-OH-dG, aktivitas enzim kompleks III dan IV, kualitas semen: 

morfologi, konsentrasi dan motilitas. Sebelum dan sesudah perlakuan pada 

kelompok placebo tidak ada perbedaan (p>0,05). Pada subyek penelitian tidak 

ditemukan SNPs A3243G. 

Dari hasil penelitian ini dapat disimpulkan bahwa Astaxanthin mempunyai 

peran pada peningkatan fungsi spermatozoa manusia. Astaxanthin meningkatkan 
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motilitas spermatozoa melalui penurunan kadar MDA, penurunan kadar 8-OH-dG, 

peningkatan aktivitas enzim kompleks III, peningkatan aktivitas enzim kompleks 

IV dan tidak adanya mutasi SNPs A3243 G. 

Hasil penelitian ini dapat dijadikan rujukan bahwa pemberian Astaxanthin  

8 mg per oral selama 30 hari dapat meningkatkan fungsi spermatozoa yang akan 

meningkatkan fertilitas pada pria. Disarankan juga untuk penelitian  serupa dengan 

dosis sama  dan atau lebih tinggi dengan waktu lebih lama; penelitian lebih lanjut 

pemberian Astaxanthin terhadap keberhasilan pembuahan juga kombinasi 

Astaxanthin dengan antioksidan lain. 
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SUMMARY 

 

THE ROLE OF ASTAXANTHIN IN IMPROVEMENT  

OF THE HUMAN SPERMATOZOA FUNCTION 

 

Dian Nurmawati 

 

 Infertility raises problems not only for married couples but will 

broadly have an emotional, physical, financial and socio-cultural impact. The 

prevalence of male infertility throughout the world has increased over time and has 

reached around 15%  The cause of infertility can be from the husband (40%), wife 

(40%), husband and wife (10%), and the cause is unknown or idiopathic by 10%. 

According to the European Association of Urology male idiopathic infertility 

reaches 31.7%. 

 An important parameter of male infertility is motility that requires 

high energy resulting from metabolism of Oxidation of Phosphorylation (Oxphos) 

in the mitochondria. Another result of Oxphos is Reactive Oxygen Species (ROS) 

which are oxidizing and can oxidize lipids, proteins and DNA. Lipid oxidation 

produces MDA which can be determined by spectrophotometry while DNA 

oxidation produces 8-OH-dG which can be determined by the Elisa Kit. Oxphos 

reaction involves complex enzymes I, II, III, IV and V. The activity of complex 

enzymes III and IV is determined by the Elisa kit. DNA mutations in the respiratory 

chain that affect infertility are SNPs A3243G which can be detected by PCR-

RFLP. 

 This research is an experimental study conducted at Andrology 

Hospital RSUD. Dr. Soetomo, Laboratory of Analysis Chemistry, Faculty of 

Pharmacy and Tropical Disease Center, Airlangga University. The study subjects 

total 25 people consisted of 6 people in the placebo group who were given CMC 

Na and 19 people in the sample group who were given Astaxanthin capsules (3,3'-

dihydroxy-4,4'-teto-β, β'-carotene) from green algae ( Haematococcus pluvialis) 

with a single dose of 8 mg for 30 days. Data analysis using SPSS with the 

Correlation Test (Spearman Rank Correlation) and Comparability test (Mann 

Whitney U Test & Wilcoxon Sign Rank Test) with a significance level of 0.05. 

Receiver Operating Characteristic (ROC) analysis is used to determine the Cut Off 

Point value of the factors that have a correlation and a significant difference test 

on motility. 

 The results showed that, before being treated, the placebo group and 

Astaxanthin had no significant difference (p> 0.05). After placebo and Astaxanthn 

administration there were significant differences (p <0.05). At MDA levels, 8-OH-

dG, the activity of complex enzymes III and IV there was a significant difference 

(p <0.05) before and after Astaxanthin administration. There were significant 

differences (p> 0.05) in semen quality: morphology, concentration and 

concentration. There were no SNPs A3243G found in the research sub-category. 

The results showed that, before being treated, the placebo group and the 

sample group had no significant difference (p> 0.05). After treatment, there were 

significant differences (p <0.05) in the two groups. Before and after administration 

of Astaxanthin there were significant differences (p <0.05) in MDA levels, 8-OH-

dG, complex enzyme III and IV activities, semen quality: morphology, 

concentration and motility. Before and after treatment in the placebo group there 
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was no difference (p> 0.05). There were no SNPs A3243G found in the research 

subjects.  

The conclusion of the study that Astaxanthin in a single dose of 8 mg per 

day consumed for 30 days can improve MDA level, 8-OH-dG level, the 

enhancement of complex enzyme III and IV, and the absence of SNPs A3243 G. 

Astaxanthine has roles in improvement of the human spermatozoa functio 

The results of this study can be used as a reference that the administration 

of Astaxanthin can improve spermatozoa function which will increase fertility in 

men. It is also recommended for similar studies with the same and or higher 

dosages for longer periods; further research giving Astaxanthin to the success of 

fertilization is also a combination of Astaxanthin with other antioxidants. 
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