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INTISARI 

 

Virus Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 

merupakan jenis baru dari marga β-coronavirus yang menyebabkan pandemi 

COVID-19. Salah satu jenis vaksin COVID-19 yang telah dikembangkan adalah 

vaksin inaktif yang memerlukan pengukuran titer virus. Uji hemaglutinasi (HA) 

merupakan salah satu metode pengukuran jumlah partikel virus, namun virus 

SARS-CoV-2 tidak menunjukkan aktivitas hemaglutinasi pada sel darah merah. 

Penelitian terdahulu menunjukkan keberhasilan aktivitas hemaglutinasi sel darah 

merah oleh virus Infectious Bronchitis Virus (IBV) dengan praperlakuan 

neuraminidase dan peningkatan kualitas aglutinasi dengan penggunaan 

polyethylene glycol (PEG), namun PEG dengan konsentrasi tinggi mampu 

menimbulkan hiperagregasi pada sel darah yang berpotensi memberi hasil false 

positive pada uji HA. Penelitian ini bertujuan mendapatkan informasi batas aman 

penggunaan konsentrasi PEG 4000 (% w/v) yang tidak menyebabkan hiperagregasi 

sel darah merah, pengaruh PEG terhadap hasil uji HA virus Newcastle Disease 

(ND) dan membuat desain uji HA oleh virus SARS-CoV-2 dengan kombinasi 

parperlakuan neuraminidase, PEG dan temperatur inkubasi. Hasil menunjukkan 

batas aman konsentrasi penggunaan PEG 4000 yang tidak menyebabkan 

hiperagregasi pada sel darah merah ayam yaitu 12% (w/v) dan pada mencit 

(BALB/c) yaitu 7% (w/v). Penambahan konsentrasi PEG 4000 dalam batas aman 

(5% w/v) tidak memberikan pengaruh terhadap uji hemaglutinasi virus ND 

terhadap sel darah merah ayam. Desain kombinasi perlakuan yang paling 

memberikan pengaruh terhadap aktivitas hemaglutinasi sel darah merah mencit 

(BALB/c) dalam uji hemaglutinasi virus SARS-CoV-2 yaitu kombinasi 

praperlakuan neuraminidase 41 U/mL terhadap virus SARS-CoV-2, penambahan 

PEG (4000) konsentrasi akhir 33% (v/v), waktu inkubasi selama 60 menit dengan 

nilai titer tertinggi yaitu 27,58 HAU pada temperatur inkubasi 25oC dan 28 HAU pada 

temperatur inkubasi 37oC. 

Kata kunci: SARS-CoV-2, Uji Hemaglutinasi, Polyethylene Glycol, Praperlakuan 

Neuraminidase, Newcastle Disease 
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ABSTRACT 

 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a new 

type of β-coronavirus that caused the COVID-19 pandemic. One type of COVID-19 

vaccine that has been developed is an inactivated vaccine that requires virus titer 

measurement. The hemagglutination assay (HA) is one method of measuring the 

number of virus particles, but the SARS-CoV-2 virus does not show 

hemagglutination activity on red blood cells. Previous studies have shown 

successful hemagglutination activity of red blood cells by Infectious Bronchitis 

Virus (IBV) with neuraminidase pretreatment and improved agglutination grade 

with the use of polyethylene glycol (PEG), but high concentrations of PEG can 

cause hyperaggregation of blood cells which has the potential to give false positive 

results in the HA test. This study aims to obtain information on the safe limit of the 

use of PEG 4000 concentration (% w/v) that does not cause hyperaggregation of 

red blood cells, the effect of PEG on the results of the Newcastle Disease (ND) virus 

HA assay and make a design SARS-CoV-2 virus HA assay with a combination of 

neuraminidase treatment, PEG and incubation temperature. The results of the study 

showed that the safe limit of PEG 4000 concentration that does not cause 

hyperaggregation in chicken red blood cells is 12% (w/v) and in mice (BALB/c) is 

7% (w/v). The addition of PEG 4000 concentration within safe limits (5% w/v) did 

not affect HA assay of ND virus against chicken red blood cells. The treatment 

combination design that has the most influence on the hemagglutination activity of 

red blood cells of mice (BALB/c) in the SARS-CoV-2 virus hemagglutination test is 

a combination of 41 U/mL neuraminidase pretreatment against SARS-CoV-2 virus, 

the addition of PEG (4000) with a final concentration of 33% (v/v), incubation time 

for 60 minutes with the highest titer value of 27.58 HAU at an incubation temperature 

of 25oC and 28 HAU at an incubation temperature of 37oC. 

Keywords: SARS-CoV-2, Hemagglutination Assay, Polyethylene Glycol, 

Neuraminidase Pretreatment, Newcastle Disease 

 

 

 

 

 

 

 

 


