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DHA suppresses NF-kB p65 expression in neutrophils in patients with chronic
obstructive pulmonary disease

CHEN Hong-Qun', YANG Hai-Hua? HE Yue', QU Yi"
(*Department of Geriatrics, 2Department of Respiratory Diseases, Xuhui District Central Hospital, Shanghai 200031, China)

[ Abstract] Objective To investigate the anti-inflammatory effect and mechanism of docosahexaenoic acid (DHA) in patients with
chronic obstructive pulmonary disease (COPD). Methods A total of 40 COPD outpatients in our department from December 2011 to
December 2012 were recruited in this study. Twenty cases of them in stable period were assigned as group A, and the left 20 cases in
exacerbation period were assigned into group B. Their peripheral blood neutrophils were isolated and cultivated. Then the cells were
treated with DHA at different concentrations (10, 50 and 100pmol/L) for 0, 24, 48 and 72h, respectively. The levels of the inflammatory
cytokines IL-6, IL-8, and TNF-a in culture supernatants were measured. The expression level of NF-xB p65 protein was detected with
Western blotting. Results Before DHA treatment, the levels of inflammatory factors were significantly higher in group B than in group
A. After DHA treatment, the levels dropped directly in a concentration- and time-dependent manner in both groups, but the downtrend
was stronger in group B than in group A. After treated with high dosed DHA for 72h, the inflammatory cytokines levels in group A were
not significantly different with those in group B. NF-kB p65 protein expression was decreased in a dose- and time-dependent manner
(P <0.05). Conclusions DHA significantly reduces the levels of inflammatory cytokines IL-6, IL-8, and TNF-a through inhibiting
NF-xB p65 protein expression in neutrophils, providing the theoretical basis for DHA in clinical treatment of COPD.
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Figure 1 Isolation and culture of neutrophils from peripheral
venous blood (Scale bar = 200pum)
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Table 1  Concentration of IL-8 in cell supernatant (n=20,ng/L, xts)
Concentration of DHA Group Time point
(umol/L) Oh 24h 48h 72h
10 A 61.63 +7.61 51.91 +6.39 44.81 +3.90 41.12 +3.52
B 718.18 + 138.74" 310.64 + 32.98" 243.93 + 24.38" 162.86 + 8.15"
50 A 61.71 +8.30 35.09 = 3.38 22.32 £5.51 12.72 +3.31
B 721.37 +138.75" 99.95 + 15.23" 67.74 + 16.8" 33.79 3.6
100 A 62.05 + 8.63 16.01 +3.28 7.63+1.31 4.98 + 1.47
B 719.79 + 135.71" 52.36 + 26.54" 13.42 + 4.22" 6.02£0.79

Group A: COPD patients in stable period; Group B: COPD patients in exacerbation period; IL-8: interleukin-8; DHA: docosahexaenoic acid.
After DHA treatment, the levels of IL-8 dropped directly in a concentration- and time-dependent manner in both groups, but the downtrend
was stronger in group B than in group A. After treated with high dosed DHA for 72h, the IL-8 levels in group A were not significantly
different with those in group B. Compared with group A, “P < 0.05
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Table 2 Concentration of IL-6 in cell culture medium supernatant (n=20,ng/L, x=*s)

. Time point
Concentration of DHA(umol/L)  Group
Oh 24h 48h 72h

10 A 20.15 +2.58 18.36 + 2.72 15.99 + 3.60 14.16 + 3.08
B 76.60 +9.43" 61.44 +7.58" 51.82 +8.06" 44.83 +5.95

50 A 20.11+251 15.00 + 4.28 11.72 +3.58 6.54 £0.79
B 76.76 +9.32" 41.44 +5.43" 30.82 +9.32" 15.57 + 8.02"

100 A 20.06 + 2.62 8.08 +3.13 4.94 +0.58 3.28+0.23
B 76.93 +9.16" 28.03 +3.69" 10.45+1.76" 447 +1.20

Group A: COPD patients in stable period; Group B: COPD patients in exacerbation period; IL-6: interleukin-6; DHA: docosahexaenoic acid.
After DHA treatment, the levels of IL-6 dropped directly in a concentration- and time-dependent manner in both groups, but the downtrend
was stronger in group B than in group A. After treated with high dosed DHA for 72h, the IL-6 levels in group A were not significantly
different with those in group B. Compared with group A, “P < 0.05
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Table 3 Concentration of TNF-a in cell supernatant (n=20,ng/L, x*s)

. Time point
Concentration of DHA(umol/L) Group
oOh 24h 48h 72h

10 A 179.19 + 41.82 154.8 + 33.89 132.64 + 36.32 107.49 + 31.28
B 1443.84 + 164.48" 1018.35 + 124.01" 803.39 + 66.2" 719.4 + 114.61"

50 A 180.03 + 38.50 136.81 + 34.75 86.51 + 19.50 59.67 + 12.45
B 1447.69 + 166.85" 613.76 +39.30" 376.42 + 44.06" 216.57 +11.85"

100 A 182.05 + 39.76 74.32 +14.37 47.34 +5.63 35.73 +5.02
B 144751 + 162.49" 353.6 + 30.04" 96.94 +10.25" 44.04 +3.52

Group A: COPD patients in stable period; Group B: COPD patients in exacerbation period; TNF-a: tumor necrosis factor a; DHA:
docosahexaenoic acid. After DHA treatment, the levels of TNF-a dropped directly in a concentration- and time-dependent manner in both
groups, but the downtrend was stronger in group B than in group A. After treated with high dosed DHA for 72h, the TNF-a levels in group A
were not significantly different with those in group B. Compared with group A, P < 0.05
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Figure 2 Effect of different concentrations of DHA on expression
of p65 in neutrophils
Compared with Oh at different concentrations of DHA, P < 0.01;

Compared with 48h at 10umol/L DHA, *P < 0.01; Compared with 72h
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