
 
 

20 
 

DAFTAR PUSTAKA 
 
Abdelraheem, W. M., Refaie, M. M. M., Yousef, R. K. M., Abd El Fatah, A. S., 

Mousa, Y. M. & Rashwan, R. 2022. Assessment Of Antibacterial And Anti-
Biofilm Effects Of Vitamin C Against Pseudomonas aeruginosa Clinical 
Isolates. Front Microbiol, 13, 847449. 

Al, V. C. E. 2007. Screening Methods To Determine Antibacterial Activity Of 
Natural Products. Brazilian Journal Of Microbiology. 

Asokan, G. V., Ramadhan, T., Ahmed, E. & Sanad, H. 2019. Who Global Priority 
Pathogens List: A Bibliometric Analysis Of Medline-Pubmed For 
Knowledge Mobilization To Infection Prevention And Control Practices In 
Bahrain. Oman Med J, 34, 184-193. 

B. J.Angus, M. D. S., Y.Suputtamongkol,1,5h.Mattie, A.L.Walsh,V.Wuthiekanun, 
W.Chaowagul &N. J.White 2002. Pharmacokinetic-
Pharmacodynamicevaluationofceftazidime Continuousinfusionvs 
Intermittentbolusinjectioninsepticaemic Melioidosis. Blackwell 
Scienceltdbr Jclinpharmacol, 49. 

Betty A. Forbes Phd, D. F. S. P. D., Alice S. Weissfeld Phd. 2016. Bailey & Scott's 
Diagnostic Microbiology. 

Buchon, N., Silverman, N. & Cherry, S. 2014. Immunity In Drosophila 
Melanogaster--From Microbial Recognition To Whole-Organism 
Physiology. Nat Rev Immunol, 14, 796-810. 

C. Lee Ventola, M. 2015. The Antibiotic Resistance Crisis Part 1: Causes And 
Threats. P&T® Vol. 40  No. 4. 

Chawla, M., Verma, J., Gupta, R. & Das, B. 2022. Antibiotic Potentiators Against 
Multidrug-Resistant Bacteria: Discovery, Development, And Clinical 
Relevance. Front Microbiol, 13, 887251. 

Glen, K. A. & Lamont, I. L. 2021. Β-Lactam Resistance In Pseudomonas 
aeruginosa: Current Status, Future Prospects. Pathogens, 10. 

Luciana Cursino, E. C.-S. A. A. M. A. N. 2005. Synergitic Interaction Between 
Ascorbic Acid And Antibiotics Againts Pseudomonas aeruginosa. 
Brazilian Archives Of Biology And Technology. 

Nainu, F. 2018. Review : Penggunaan Drosophila Melanogaster Sebagai 
Organisme Model Dalam Penemuan Obat Jurnal Farmasi Galenika 
(Galenika Journal Of Pharmacy) 4 (1): 50 – 67 

Nainu, F., Asri, R. M., Djide, M. N., Ahsan, M., Arfiansyah, R., Sartini, S. & Alam, 
G. 2019. Protective Effect Of Green Algae Ulva Reticulata Against 
Pseudomonas aeruginosa In Drosophila Infection Model. Hayati Journal 
Of Biosciences, 26. 

Omri, A., Ramsay, K. A., Rehman, A., Wardell, S. T., Martin, L. W., Bell, S. C., 
Patrick, W. M., Winstanley, C. & Lamont, I. L. 2023. Ceftazidime 
Resistance In Pseudomonas aeruginosa Is Multigenic And Complex. Plos 
One, 18. 

Pei, Z., Wu, K., Li, Z., Li, C., Zeng, L., Li, F., Pei, N., Liu, H., Zhang, S. L., Song, 
Y. Z., Zhang, X., Xu, J., Fan, X. Y. & Wang, J. 2019. Pharmacologic 
Ascorbate As A Pro-Drug For Hydrogen Peroxide Release To Kill 
Mycobacteria. Biomed Pharmacother, 109, 2119-2127. 

Sader, H. S., Castanheira, M., Duncan, L. R. & Flamm, R. K. 2018. Antimicrobial 
Susceptibility Of Enterobacteriaceae And Pseudomonas aeruginosa 
Isolates From United States Medical Centers Stratified By Infection Type: 
Results From The International Network For Optimal Resistance 
Monitoring (Inform) Surveillance Program, 2015-2016. Diagn Microbiol 
Infect Dis, 92, 69-74. 



21 
 

 
 

Sepehr Bahadorani, P. B., John P. Phillips, Arthur J. Hilliker 2008. The Effects Of 
Vitamin Supplementation On Drosophila Life Span Under Normoxia And 
Under Oxidative Stress. The Journals Of Gerontology, Series A, Volume 
63, Issue 1, January 2008, Pages 35–42. 

Shahzad, S., Ashraf, M. A., Sajid, M., Shahzad, A., Rafique, A. & Mahmood, M. S. 
2018. Evaluation Of Synergistic Antimicrobial Effect Of Vitamins (A, B1, 
B2, B6, B12, C, D, E And K) With Antibiotics Against Resistant Bacterial 
Strains. J Glob Antimicrob Resist, 13, 231-236. 

Xu, C., Dong, N., Chen, K., Yang, X., Zeng, P., Hou, C., Chi Chan, E. W., Yao, X. 
& Chen, S. 2022. Bactericidal, Anti-Biofilm, And Anti-Virulence Activity Of 
Vitamin C Against Carbapenem-Resistant Hypervirulent Klebsiella 
Pneumoniae. Iscience, 25, 103894. 

 Zhang, H., Wakisaka, N., Maeda, O., And Yamamoto, T. (1997). Vitamin C Inhibits 
The Growth Of A Bacterial Risk Factor For Gastric Carcinoma: 
Helicobacterpylori. Cancer 80, 1897–1903 

Ambion. 2012. Purelink® Rna Mini Kit. Carlsbad, Ca Usa. 
Https://Www.Thermofisher.Com/Order/Catalog/Product/12183018a. 
Diakses Pada 20 Oktober 2023. 

Olga, P., Petar, K., Jelena, M., Dan Srdjan, R. 2015. Screening Method For 
Detection Of Hydrocarbon-Oxidizing Bacteria In Oilcontaminated Water 
And Soil Specimens. Journal Of Microbiological Methods. 74(2008): 110-
113 

Bahadorani S, Bahadorani P, Phillips Jp, Hilliker Aj. The Effects Of Vitamin 
Supplementation On Drosophila Life Span Under Normoxia And Under 
Oxidative Stress. J Gerontol A Biol Sci Med Sci. 2008 Jan;63(1):35-42. 
Doi: 10.1093/Gerona/63.1.35. Pmid: 18245758. 

Betty A. Forbes Phd, D. F. S. P. D., Alice S. Weissfeld Phd. , Bailey & Scott's 
Diagnostic Microbiology. 201



 
 

22 
 

LAMPIRAN 
 

Lampiran 1. Penyiapan Sampel 
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Lampiran 2. Penyiapan Hewan Uji 

 
 

Lampiran 3. Pembuatan Pakan 

 
 

Lampiran 4. Penyiapan Pakan Pengujian  

A. Sampel Ceftazidime 
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B. Sampel Vitamin C 

 

 
 

 

C. Sampel Kombinasi Ceftazidime dan Vitamin C 

 

 
 

Ceftazidime

0,32 mM

Vitamin C 

50 mM

Vitamin C 

62,5 mM

Add Pakan 3 mL Add Pakan 3 mL

Pakan Kombinasi

Ceftazidime 0,032 mM + 

Vitamin C 50 mM

Pakan Kombinasi

Ceftazidime 0,032 mM + 

Vitamin C 6,25 mM

Dicuplik @ 300 µL Dicuplik @ 300 µL
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Lampiran 5. Uji Penentuan Konsentrasi Hambat Minimum  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
 
 

 
Lampiran 6. Hasil Uji Penentuan Konsentrasi Hambat Minimum  

 
KHM kombinasi ceftazidime dengan vitamin C Replikasi 1 dan Replikasi 2 

Gambar 5. Hasil uji aktivitas antibakteri kombinasi Ceftazidime dengan Vitamin C. 

Diamati perubahan warna 
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Lampiran 7. Penyiapan infeksi P. aeruginosa pada larva D. melanogaster 

 

 
 
 

Lampiran 8. Uji Survival 
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Lampiran 9. Uji Colony Forming Unit 

 
 
Lampiran 10. Penyiapan Sampel RNA 
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Lampiran 11. Analisis Ekspresi Gen 

 

 
 

Lampiran 12. Gambar Penelitian 

 

Gambar 6. Uji Konsentrasi Hambat Minimum (KHM) 

 

 

Gambar 7. Proses Infeksi P.aeruginosa pada larva D. melanogaster 
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Gambar 8. Uji Survival 

 

 
Gambar 9. Uji Colony Forming Unit 
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Gambar 10. Kultur bakteri P.aeruginosa pada larva D.melanogaster dalam medium Cetrimide Agar 

(CETA). Kontrol Tanpa Perlakuan (A); Kontrol Infeksi (B); Ceftazidime 0,032 mM (C); Kombinasi 

Ceftazidime 0,032 mM dan Vitamin C 50 mM (D); Kombinasi Ceftazidime 0,032 mM dan Vitamin C 

6,25mM (E). 

 
 

 
Gambar 11. Isolasi RNA dan Running RT-qPCR 
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Lampiran 13. Data Statistik  
 

Tabel 2. Hasil One way ANOVA Uji Survival Ceftazidime Tunggal 

Tukey's multiple comparisons test Mean Diff 95,00% CI of diff Summary Adjusted P Value 
     
KTP vs. Kontrol Infeksi 53,33 22,60 to 84,07 *** 0,0007 

KTP vs. Ceftazidime 0.5 mM 20,83 -7,916 to 49,58 ns 0,224 

KTP vs. Ceftazidime 0.2 mM 23,33 -7,401 to 54,07 ns 0,1882 

KTP vs. Ceftazidime 0.08 mM 36,67 5,933 to 67,40 * 0,0162 

KTP vs. Ceftazidime 0.032 mM 36,67 5,933 to 67,40 * 0,0162 

Kontrol Infeksi vs. Ceftazidime 0.5 mM -32,5 -61,25 to -3,751 * 0,0234 

Kontrol Infeksi vs. Ceftazidime 0.2 mM -30 -60,73 to 0,7341 ns 0,0574 

Kontrol Infeksi vs. Ceftazidime 0.08 mM -16,67 -47,40 to 14,07 ns 0,4988 

Kontrol Infeksi vs. Ceftazidime 0.032 mM -16,67 -47,40 to 14,07 ns 0,4988 

Ceftazidime 0.5 mM vs. Ceftazidime 0.2 mM 2,5 -26,25 to 31,25 ns 0,9997 

Ceftazidime 0.5 mM vs. Ceftazidime 0.08 mM 15,83 -12,92 to 44,58 ns 0,4832 

Ceftazidime 0.5 mM vs. Ceftazidime 0.032 mM 15,83 -12,92 to 44,58 ns 0,4832 

Ceftazidime 0.2 mM vs. Ceftazidime 0.08 mM 13,33 -17,40 to 44,07 ns 0,7051 

Ceftazidime 0.2 mM vs. Ceftazidime 0.032 mM 13,33 -17,40 to 44,07 ns 0,7051 

Ceftazidime 0.08 mM vs. Ceftazidime 0.032 mM 0 -30,73 to 30,73 ns >0,9999 
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Tabel 3. Hasil One way ANOVA Uji Survival Vitamin C Tunggal 

Tukey's multiple comparisons test Mean Diff 95,00% CI of diff Summary Adjusted P Value 
KTP vs. Kontrol Infeksi 53,33 22,92 to 83,74 *** 0,0004 

KTP vs. Vi. C 100 mM 28,33 -0,1114 to 56,78 ns 0,0513 

KTP vs. Vi. C 50 mM 15,83 -12,61 to 44,28 ns 0,5273 

KTP vs. Vi. C 25 mM 36,67 6,258 to 67,08 * 0,0132 

KTP vs. Vi. C 12.5 mM 40 9,591 to 70,41 ** 0,0064 

KTP vs. Vi. C 6.25 mM 53,33 22,92 to 83,74 *** 0,0004 

Kontrol Infeksi vs. Vi. C 100 mM -25 -53,44 to 3,445 ns 0,1052 

Kontrol Infeksi vs. Vi. C 50 mM -37,5 -65,94 to -9,055 ** 0,0063 

Kontrol Infeksi vs. Vi. C 25 mM -16,67 -47,08 to 13,74 ns 0,5441 

Kontrol Infeksi vs. Vi. C 12.5 mM -13,33 -43,74 to 17,08 ns 0,7576 

Kontrol Infeksi vs. Vi. C 6.25 mM 0 -30,41 to 30,41 ns >0,9999 

Vi. C 100 mM vs. Vi. C 50 mM -12,5 -38,83 to 13,83 ns 0,6895 

Vi. C 100 mM vs. Vi. C 25 mM 8,333 -20,11 to 36,78 ns 0,9509 

Vi. C 100 mM vs. Vi. C 12.5 mM 11,67 -16,78 to 40,11 ns 0,8069 

Vi. C 100 mM vs. Vi. C 6.25 mM 25 -3,445 to 53,44 ns 0,1052 

Vi. C 50 mM vs. Vi. C 25 mM 20,83 -7,611 to 49,28 ns 0,2389 

Vi. C 50 mM vs. Vi. C 12.5 mM 24,17 -4,278 to 52,61 ns 0,125 

Vi. C 50 mM vs. Vi. C 6.25 mM 37,5 9,055 to 65,94 ** 0,0063 

Vi. C 25 mM vs. Vi. C 12.5 mM 3,333 -27,08 to 33,74 ns 0,9997 

Vi. C 25 mM vs. Vi. C 6.25 mM 16,67 -13,74 to 47,08 ns 0,5441 

Vi. C 12.5 mM vs. Vi. C 6.25 mM 13,33 -17,08 to 43,74 ns 0,7576 
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Tabel 4. Hasil One way ANOVA Ceftazidime kombinasi Vitamin C 

Tukey's multiple comparisons test Mean Diff 95,00% CI of diff Summary Adjusted P Value 
Kontrol Infeksi vs. KTP -50,00 -71,06 to -28,94 **** <0,0001 

Kontrol Infeksi vs. Ceftazidime 0.032 mM -16,67 -39,19 to 5,852 ns 0,1879 

Kontrol Infeksi vs. Ceftazidime 0.032 mM + Vitamin C 

50 mM 
-26,67 -49,19 to -4,148 * 0,0189 

Kontrol Infeksi vs. Ceftazidime 0.032 mM + Vitamin C 

6,25 mM 
-43,33 -65,85 to -20,81 *** 0,0005 

KTP vs. Ceftazidime 0.032 mM 33,33 12,27 to 54,40 ** 0,0025 

KTP vs. Ceftazidime 0.032 mM + Vitamin C 50 mM 23,33 2,269 to 44,40 * 0,0283 

KTP vs. Ceftazidime 0.032 mM + Vitamin C 6,25 mM 6,667 -14,40 to 27,73 ns 0,8395 

Ceftazidime 0.032 mM vs. Ceftazidime 0.032 mM + 

Vitamin C 50 mM 
-10,00 -32,52 to 12,52 ns 0,6193 

Ceftazidime 0.032 mM vs. Ceftazidime 0.032 mM + 

Vitamin C 6,25 mM 
-26,67 -49,19 to -4,148 * 0,0189 

Ceftazidime 0.032 mM + Vitamin C 50 mM vs. 

Ceftazidime 0.032 mM + Vitamin C 6,25 mM 
-16,67 -39,19 to 5,852 ns 0,1879 
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Tabel 5. Perhitungan jumlah koloni bakteri P. aeruginosa 

 
Keterangan: Tidak Bisa Untuk Dihitung (TBUD) 

  

 

 

Kelompok Pengenceran ALT 

10-1 10-2 10-3 10-4  Rerata 
Kontrol Infeksi TBUD TBUD 280 28 2,80 x 105 7,41 x 105 

TBUD TBUD 273 97 2,73 x 105 

TBUD TBUD 312 167 1,67 x 106 

Kontrol Tanpa Perlakuan 0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

Ceftazidime 0,032 mM 169 24 2 0 1,69 x 103 1.07 x 103 

82 16 0 0   8,2 x 102 

70 19 0 0   7,0 x 102   

Ceftazidime 0,032 mM + Vitamin C 50 mM 0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

Ceftazidime 0,032 mM + Vitamin C 6,25 mM 0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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Tabel 6. Hasil Analisis Ekspresi Gen Dpt 
A. Unpaired t-Test Analisis Ekspresi Gen Dpt 

 
 
 
 
 
 
 
 
 

 
B. Hasil One way ANNOVA Ekspresi gen Dpt sampel 

Tukey's multiple comparisons test Mean Diff, 95,00% CI of diff, Summary Adjusted P Value 

Kontrol Infeksi vs. Ceftazidime 0.032 mM 0,5753 0,02148 to 1,129 * 0,0442 

Kontrol Infeksi vs. Ceftazidime 0.032 mM + Vit C 50 mM 0,9510 0,3971 to 1,505 ** 0,0076 

Kontrol Infeksi vs. Ceftazidime 0.032 mM + Vit C 6,25 mM -0,3717 -0,9255 to 0,1822 ns 0,1595 

Ceftazidime 0.032 mM vs. Ceftazidime 0.032 mM + Vit C 50 mM 0,3757 -0,1782 to 0,9295 ns 0,1552 

Ceftazidime 0.032 mM vs. Ceftazidime 0.032 mM + Vit C 6,25 mM -0,9470 -1,501 to -0,3931 ** 0,0077 

Ceftazidime 0.032 mM + Vit C 50 mM vs. Ceftazidime 0.032 mM + 

Vit C 6,25 mM -1,323 -1,876 to -0,7688 ** 0,0022 

 
  

Table Analyzed Analisis Ekspresi Gen Dpt Kontrol 

Column B Kontrol Infeksi 
vs. vs, 

Column A KTP 

Unpaired t-Test 
P value 0,1034 
P value summary ns 
Significantly different (P < 0.05)? No 
One- or two-tailed P value? Two-tailed 
t, df t=2,863, df=2 


