
 
 

DAFTAR PUSTAKA 

 
Buchon, N., Silverman, N., & Cherry, S. 2014. Immunity in Drosophila 

melanogaster - from microbial recognition to whole organism 

physiology. Nat Rev Immunol. 14, 796-810. doi: 10.1038/nri3763  

 

Dye, C. 2014. After 2015: Infectious diseases in a new era of health and 

development. Philosophical Transactions of the Royal Society B: 

Biological Sciences, 369(1645), 20130426. 

 

Eze, C. O., Nworu., C S. Esimone., C O. Okore., V. C. 2014. 
Immunomodulatory activities of methanol extract of the whole aerial 
part of Phyllantus niruri L. Journal of Pharmacognosy and 
Phytotherapy, 6(4), 41-46. 

 
Felippe. M. J. B., Debra C., Sellon, M. T., Long (Editor) .2014. Chapter 66  

Immunotherapy. Equine Infectious Diseases (Second Edition), 
College of Veterinary Medicine, Washington State University, 
Pullman, Washington Pages 584-597. 

 
Hadden JW. 1993. Immunostimulants. Immunology Today. 14(6),275. 
 

Jantan, I., Ahmad, W., Nasir, S., Bukhari, A. 2015.  Plant-derived 
immunomodulators : an insight on their preclinical evaluation and 
clinical trial. Journal of Pharmacognosy and Phytotherapy. Vol. 6(4), 
pp. 41-46, May, 2014 

 
Jantan, I., Haque M. A., Ilangkovan, M., Arshad L. 2019. An Insight Into 

the Modulatory Effects and Mechanisms of Action of Phyllanthus 
Species and Their Bioactive Metabolites on the Immune System. 

Frontiers in Pharmacology.vol10:878 doi: 
10.3389/fphar.2019.00878 

 
Lemaitre, B., & Hoffmann, J. 2007. The host defense of Drosophila 

melanogaster. Annu Rev Immunol. 25(1), 697-743. doi: 
10.1146/annurev.immunol.25.022106.141 615 

 
Lilies, C. 2014. Kunci Determinasi Serangga. PT Kanisius, Yogyakarta. 

Hal. 161-188. 

Nainu, F. 2018. Penggunaan Drosophila melanogaster Sebagai 
Organisme Model Dalam Penemuan Obat. Jurnal Farmasi Galenika 
: Galenika Journal of Pharmacy, 4(1), 50-67. 
doi:10.22487/j24428744.2018.v4.i1.9969 

28 



 
 

Nworu, C. S., Akah, P. A., Okoye, F. B. C., Proksch, P., & Esimone, C. O. 
2010. The effects of Phyllanthus niruri aqueous extract on the 
activation of murine lymphocytes and bone marrow-derived 
macrophages. Immunological investigations, 39(3), 245-267. 

 
Real-time PCR handbook. 2014. Applied Biosystem.  

 
Rotor-Gene Q User Manual. 2012. Hilden. Qiagen. 
 
Shallcross, L. J., & Davies, D. S. 2014. Antibiotic overuse: a key driver of 

antimicrobial resistance. The British journal of general practice : the 
journal of the Royal College of General Practitioners, 64(629), 604–
605. doi:10.3399/bjgp14X68256 

 
Sheehan, G., Garvey, A., Croke, M., & Kavanagh K., 2018. Innate humoral 

immune defences in mammals and insects: The same, with 
differences?, Virulence, 9:1, 1625-1639, DOI: 
10.1080/21505594.2018.1526531 

 
Technical Manual SV Total RNA Isolation System. 2018. USA. Promega 

Corporation. 

 
Thomas, Tanaman Obat Tradisional 2. Yogyakarta: Kanisius, 2007, h. 81 
 
Robinson, T., Kandungan Organik Tumbuhan Tinggi. Bandung: ITB, 1995. 

h. 70 

 
Yuan ,S., Tao X., Huang S., Chen S., Xu A. 2013. Comparative Immune 

Systems in Animals. Annu. Rev. Anim. Biosci. 2014. 2:21.1–21.24 
 
Murphy, K., Travers P., Walport M., and Janeway C. 2008. Janeway's 

Immunobiology. New York: Garland Science 

 
Valanne, S., Wang, Jing-Huan, R., Mika. 2011. The Drosophila Toll 

Signaling Pathway. J Immunol; 186:649-656; doi: 
10.4049/jimmunol.1002302. 

 
Kleino, A., Silverman, N. 2015. The Drosophila IMD pathway in the 

activation of the humoral immune response. Dev Comp Immunol. 
2014 January ; 42(1): . doi:10.1016/j.dci.2013.05.014.   

 
 
 
 
 

 

29 



 
 

LAMPIRAN 

 

 

Lampiran 1. Skema Kerja Survival Assay 

 

       

 

 

 

 

 

  

 

  

 

     

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grup Kontrol 

Sehat 

 

Pengamatan  

Drosophila melanogaster 

Konsentrasi 

0,1% 

Analisis data dengan 

aplikasi Prism® 7 

(Graphpad). 

Pembahasan 

Kesimpulan 

Konsentrasi 

1% 

Ekstrak 10% 

Konsentrasi 

5% 

Ekstrak 10% 

Dikelompokkan ke dalam empat grup dan terdiri 

dari 10 ekor tiap grup 
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Lampiran 2. Skema Kerja Isolasi RNA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Lima ekor dimasukkan ke dalam Treff tube dan 
digerus menggunakan micropestle  

• RNA total diekstraksi menggunakan reagen SV 
Total RNA Isolation System (Promega). 

Drosophila melanogaster   

RNA total 

• Real-time PCR dilakukan menggunakan kit 
GoTaq® 1-Step RT-qPCR System (Promega) 
dan satu set primer drosomycin (drosomycin F 
dan drosomycin R) serta primer diptericin 
(diptericin F dan diptericin R) di dalam tube PCR 
dengan volume 20 µl 

• Rangkaian siklus: 1 siklus pada suhu 95oC 
selama 10 menit, 40 siklus pada suhu 95oC 
selama 10 detik, 60oC selama 30 detik dan 72oC 
selama 30 detik 

Level ekspresi  
gen drs dan dpt 

Pembahasan 

Kesimpulan 

Dianalisis menggunakan penghitungan level 

ekspresi relatif (relative quantification) 

Grup Kontrol 

Sehat 
Konsentrasi 0,1% Konsentrasi 

1%  

Konsentrasi 

5% 

Masing masing 5 ekor 
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Lampiran 3. Skema Kerja Pembuatan Pakan Drosophila melanogaster  

1. Disiapkan alat dan bahan yang akan digunakan. 

2. Ditimbang semua bahan: 

a. Tepung jagung sebanyak 37,5 gram. 

b. Ragi (yeast) sebanyak 25 gram. 

c. Gula sebanyak 22,5 gram. 

d. Tepung agar sebanyak 4,5 gram 

3. Dicampurkan semua bahan dalam gelas Beaker 1000mL dan 

dihomogenkan. 

4. Dicukupkan dengan aquadest yang telah disterilkan sampai 500 mL. 

5. Dipanaskan pada suhu 300oC sambal diaduk selama 2 jam. 

6. Setelah itu ditunggu hingga suhu pakan menjadi hangat dan dituang ke 

dalam vial yang telah disediakan. 

Lampiran 4. Penimbangan Kapsul Ekstrak Phyllanthus niruri 

Fitofarmaka 

 Jumlah kapsul yang ditimbang sebanyak 20 kapsul dengan obot sebagai 

berikut: 

1. 0,2514 gram  7. 0,2516 gram  13. 0,2581 gram 

2. 0,2490 gram  8. 0,2522 gram  14. 0,2656 gram 

3. 0,2473 gram  9. 0,2544 gram  15. 0,2553 gram 

4. 0,2565 gram  10. 0,2586 gram  16. 0,2657 gram 

5. 0,2580 gram  11. 0,2621 gram  17. 0,2604 gram 

6. 0,2471 gram  12. 0,2645 gram  18. 0,2580 gram 
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19. 0,2526 gram 

20. 0,2711 gram 

Jumlah keseluruhan bobot serbuk sebesar 5,1395 gram. 

Lampiran 5. Pembuatan Pakan Yang Mengandung Ekstrak 

Phyllanthus niruri 0,1%; 1%; dan 5% 

a. Pembuatan Pakan yang Mengandung  Ekstrak Phyllanthus niruri 

Konsentrasi 0,1% 

 Ditimbang sejumlah serbuk setara dengan 200 mg ekstrak Phyllanthus 

niruri:  

2 𝑚𝑔

1000 𝑚𝑔
x5,1395 gram= 0,010279 gram 

0,010279 gram serbuk kemudian ditambahkan pakan sebanyak 1.989,7 

mg pakan 

b. Pembuatan Pakan yang Mengandung  Ekstrak Phyllanthus niruri 

Konsentrasi 1% 

Ditimbang sejumlah serbuk setara dengan 20 mg ekstrak Phyllanthus 

niruri:  

20 𝑚𝑔

1000 𝑚𝑔
x5,1395 gram= 0,10279 gram 

0,10279 gram serbuk kemudian ditambahkan pakan sebanyak 1.989,7 mg 

pakan. 

c. Pembuatan Pakan yang Mengandung  Ekstrak Phyllanthus niruri 

Konsentrasi 5% 
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Ditimbang sejumlah serbuk setara dengan 20 mg ekstrak Phyllanthus 

niruri:  

100 𝑚𝑔

1000 𝑚𝑔
x5,1395 gram= 0,51395 gram 

0,51395 gram serbuk kemudian ditambahkan pakan sebanyak 1.486 mg 

pakan. 

Lampiran 6. Komposisi Pakan  

Komposisi pakan D. melanogaster untuk 1 liter : 

• Corn meal  : 75 g 

• Glukosa   : 45 g 

• Yeast   : 25 g 

• Agar   : 9 g 

• Metil paraben 15% : 4,2 ml 

• Asam propionat   : 3,8 ml 

• Air steril   : ad 1 liter 

• pH    : 4-5. 
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Lampiran 7. Gambar Alat-Alat Penelitian 

                                          

 

 

               
Gambar 17. Foto alat-alat penelitian: (a) vial drosophila; (b) stereo mikroskop; (c) alat 

real time PCR; (d) CO2 stage (e) pipet mikro 

 

Lampiran 8. Gambar hasil PCR 

Gambar 17. Gambar hasil PCR 
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a b c 

b a c 
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Lampiran 9. One-Way ANOVA Test 

Table Analyzed Drs_expression_Stimuno     

Repeated measures ANOVA summary      
Assume sphericity? No     
F 2.294     
P value 0.3715     
P value summary Ns     
Statistically significant (P < 0.05)? No     
Geisser-Greenhouse's epsilon 0.3333     
R square 0.6964     

Was the matching effective?      
F 2.261     
P value 0.2297     
P value summary ns     
Is there significant matching (P < 0.05)? No     
R square 0.1862     

ANOVA table SS DF MS F (DFn, DFd) P value 

Treatment (between columns) 1.942 3 0.6473 F (1.000, 1.000) = 2.294 P=0.3715 

Individual (between rows) 0.6379 1 0.6379 F (1, 3) = 2.261 P=0.2297 

Residual (random) 0.8464 3 0.2821   
Total 3.426 7    

Data summary      
Number of treatments (columns) 4     
Number of subjects (rows) 2     
Number of missing values 0     

 



 
 

 

 

 

 

 

 

 

 

 

 

Number of families 1        
Number of comparisons per family 6        
Alpha 0.05        

Tukey's multiple comparisons test Mean Diff. 95.00% CI of diff. 
Significant
? 

Summar
y Adjusted P Value    

Kontrol Sehat vs. Stimuno 0.1% -1.267 -18.93 to 16.40 No ns 0.6135 A-B   
Kontrol Sehat vs. Stimuno 1% -0.7255 -6.912 to 5.461 No ns 0.4203 A-C   
Kontrol Sehat vs. Stimuno 5s% -0.1995 -0.9062 to 0.5073 No ns 0.1865 A-D   
Stimuno 0.1% vs. Stimuno 1% 0.5420 -10.94 to 12.02 No ns 0.7774 B-C   
Stimuno 0.1% vs. Stimuno 5% 1.068 -15.89 to 18.03 No ns 0.6669 B-D   
Stimuno 1% vs. Stimuno 5% 0.5260 -4.953 to 6.005 No ns 0.4954 C-D   

Test details Mean 1 Mean 2 Mean Diff. SE of diff. n1 n2 q DF 

Kontrol Sehat vs. Stimuno 0.1% 4.545e-005 1.268 -1.267 0.8125 2 2 2.206 1 

Kontrol Sehat vs. Stimuno 1% 4.545e-005 0.7255 -0.7255 0.2845 2 2 3.606 1 

Kontrol Sehat vs. Stimuno 5% 4.545e-005 0.1995 -0.1995 0.03250 2 2 8.678 1 

Stimuno 0.1% vs. Stimuno 1% 1.268 0.7255 0.5420 0.5280 2 2 1.452 1 

Stimuno 0.1% vs. Stimuno 5% 1.268 0.1995 1.068 0.7800 2 2 1.936 1 

Stimuno 1% vs. Stimuno 5% 0.7255 0.1995 0.5260 0.2520 2 2 2.952 1 



 
 

Table Analyzed Dpt_expression_Stimuno     

Repeated measures ANOVA summary      
Assume sphericity? No     
F 5.689     
P value 0.2527     
P value summary ns     
Statistically significant (P < 0.05)? No     
Geisser-Greenhouse's epsilon 0.3333     
R square 0.8505     

Was the matching effective?      
F 1.101     
P value 0.3711     
P value summary ns     
Is there significant matching (P < 0.05)? No     
R square 0.05201     

ANOVA table SS DF MS F (DFn, DFd) P value 

Treatment (between columns) 0.9271 3 0.3090 F (1.000, 1.000) = 5.689 P=0.2527 

Individual (between rows) 0.05981 1 0.05981 F (1, 3) = 1.101 P=0.3711 

Residual (random) 0.1630 3 0.05432   
Total 1.150 7    

Data summary      
Number of treatments (columns) 4     
Number of subjects (rows) 2     
Number of missing values 0     

 

 

 

 

 



 
 

Number of families 1        
Number of comparisons per family 6        
Alpha 0.05        

Tukey's multiple comparisons test Mean Diff. 95.00% CI of diff. Significant? Summary Adjusted P Value    
Kontrol Sehat vs. Stimuno 0.1% -0.7650 -0.9389 to -0.5910 Yes * 0.0211 A-B   
Kontrol Sehat vs. Stimuno 1% -0.6210 -7.862 to 6.620 No ns 0.5403 A-C   
Kontrol Sehat vs. Stimuno 5% -0.04083 -0.4942 to 0.4125 No ns 0.5207 A-D   
Stimuno 0.1% vs. Stimuno 1% 0.1440 -7.271 to 7.559 No ns 0.9661 B-C   
Stimuno 0.1% vs. Stimuno 5% 0.7242 0.09684 to 1.351 Yes * 0.0404 B-D   
Stimuno 1% vs. Stimuno 5% 0.5802 -6.207 to 7.368 No ns 0.5417 C-D   

Test details Mean 1 Mean 2 Mean Diff. SE of diff. n1 n2 q DF 

Kontrol Sehat vs. Stimuno 0.1% 2.395e-005 0.7650 -0.7650 0.008001 2 2 135.2 1 

Kontrol Sehat vs. Stimuno 1% 2.395e-005 0.6210 -0.6210 0.3330 2 2 2.637 1 

Kontrol Sehat vs. Stimuno 5% 2.395e-005 0.04085 -0.04083 0.02085 2 2 2.769 1 

Stimuno 0.1% vs. Stimuno 1% 0.7650 0.6210 0.1440 0.3410 2 2 0.5972 1 

Stimuno 0.1% vs. Stimuno 5% 0.7650 0.04085 0.7242 0.02885 2 2 35.50 1 

Stimuno 1% vs. Stimuno 5% 0.6210 0.04085 0.5802 0.3122 2 2 2.628 1 

 

 


