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Fig. 3. Suppression of nitric oxide production in DENV-infected THP-1 cells by enhancing
antibody. THP-1 cultures were infected with DENV-2 16681 or a immune complex between
DENV-2 16681 and ADE serum. The m.o.i. used was 0.1 p.f.u. per cell. Number of genomic
RNA copies (a) and levels of nitric oxide production (b) were monitored. (c) Levels of nitric oxide
were measured in control-infected THP-1 cells. Data are shown as means±SD of three
independent experiments. *Significantly different at P≤0.05.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Kinetics of phosphorylation of STAT-1 and IRF-1 gene expression. THP-1 cells were 
infected with 0.1 p.f.u. per cell of DENV-2 16681 or the immune complex of DENV-2 16681 and 
ADE serum. Cells were harvested at 18, 24, 48 and 72 h post-infection. (a) Cell lysates were 
subjected to immunoblot for phosphorylated STAT-1 detection; (b) RNA from infected THP-1 
cells was extracted and then used for quantification of IRF-1 gene expression using RT-PCR. 
Data are shown as means±SD of three independent experiments. *Significantly different at 
P≤0.05. 
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Fig. 5. Detection of cytokine production. THP-1 cells were infected with DENV-2 16681 or with 
the immune complex of DENV-2 16681 and ADE serum. An m.o.i. of 0.1 was used. RNA was 
extracted from harvested cells at day 0–5 post-infection for detection of (a) IL-10 and (b) IL-6 
gene expression. Supernatants were harvested for quantification of (c) IL-10, (d) IL-6, (e) IL-12, 
(f) IFN-γ and (g) TNF-α protein synthesis by ELISA. Three independent experiments were 
performed and results are expressed as means±SD. *Significantly different at P≤0.05. 
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Fig. 6. A proposed mechanism by which ADE infection suppresses activation of the innate 
immune responses and results in promotion of DENV replication. Solid lines, positive induction; 
dotted lines, expression is blocked; T shapes, inhibition. 
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Table 1. Level of plasma nitric oxide of different groups of dengue patients 
 
A primary dengue patient is defined as a patient whose HI titre against four serotypes of DENV 
and Japanese encephalitis virus is ≤1 : 10 and ≤1 : 1280 for acute and convalescent plasma, 
respectively, and whose IgM : IgG ratio of acute plasma is ≥1.8 by ELISA. Primary DHF patients 
are patients with fever, haemorrhagic tendencies, thrombocytopenia and evidence of plasma 
leakage. Primary DHF patients in our cohort manifested clinically as DHF grade I and II, 
according to WHO criteria. These patients showed an HI titre and an IgM : IgG ratio as for 
primary infection. Secondary infected patients are patients whose antibody titre against all 
serotypes of DENV and Japanese encephalitis virus rose by fourfold between acute and 
convalescent plasma. The convalescent titre is ≥1 : 2560. The secondary DHF patients in our 
cohort presented clinically as DHF grade I–VI, which is DSS. 
 
Patient n Level of nitric oxide (µM) (mean±SD) on: 
  Fever day Defervescent 

day 
Convalescent 

day 
Primary DF 11 6.99±1.84 8.17±1.27 6.93±4.95 
Primary DHF 6 7.70±1.88 7.79±1.94 8.89±2.89 
Secondary DF 20 7.99±2.08 9.23±2.29 10.85±3.14 
Secondary DHF 23 4.25±1.97* 6.57±2.51 9.15±1.86* 

*Significantly different at P≤0.05. 
 
 
 
Table 2. Comparison of percentage DENV infectivity in THP-1 cells at 7–24 h of DENV-ADE 
infection or DENV infection 
 
Infection Infectivity (%) (mean±SD) at: 
 7 h 12 h 24 h* 
DENV-ADE 0 1.60±0.50 10.40±0.30 
DENV 0 1.36±0.28 7.97±0.39 

*Number of infected cells in DENV-ADE infection is statistically higher than in DENV infection at 
P≤0.01. 




