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Modulatory effect of fumaric acid esters on superoxide-anion
generation in human phagocytes

ZHU Ke-jian, CEN Jian-ping, LIN Ai-hua, JIN Na, CHENG Hao
(Department o f Demnnatology, Sir Run Run Shaw Hospital, School o f Medicine, Zhejang University, Hangzhou 310016, China)

Abstract: Fumaric acid esters ( FAE), mainly dimethylfumarate ( DMF), have been shown to be
highly efficacious in the treatment of psoriasis. Among the potential side effects of FAE thempy,
lymphocytopenia is sometimes observed. In order to address the question whether FAE may interfere with
systems of the innate defense, the modulatory role of FAE on the generation of superoxide-anion by human
monocytes and neutrophils was studied by measuring the reduction of cytochrome ¢. Various concentrations
of DMF and its metabolite methylhydrogenfumarate ( MHF) were used to observe their modulatory effect on
superoxide-anion generation by monocytes and neutrophils in response to bacteria ( S. aureus and E. coli)
and candida ( C. albicans) . Dexamethasone ( DXM, 1 x10° 7 mol* L") was also studied at the same
time. We found that DXM significantly inhibited superoxide-anion generation from monocytes in response
to bacteria and C. albicans, whereas DMF and MHF (10 - 20 Hg* mL’') significantly increased the
production of superoxide-anion in monocytes in response to the above mentioned bacteria. DXM, DMF and
MHF did not affect superoxide-anion genemation of neutrophils. Our data indicate that DMF and MHF
enhance superoxide-anion generation in human monocytes as one of the important mechanisms of innate
defense against m icroorganisms.
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Table 1 Effect of DMF, MHF and DXM on super .
oxide-anion generation in monocytes ,
C/ Stimulant
Treatment o - ’ °
Hge mL Zym osan S. aureus E. coli
Medium 9.29£4.60  9.33 £4.21  10.76 £4.55 ’
DMSO 0.01% 11.43 £3.83 13.17 £3.27 14.72 £1.90 N
DMF 20 22.16 %9.39°  31.41 #8.06"  33.60 *6.88" )
10 20.94 5,317 27.15 £7.18"  27.74 £3.86" . ) DMEF
1.0 17.15 £6.31  18.54 £3.75  20.05 £1.81°
0.1 16.81 *4.67  10.78 £2.06  12.71 £3.55 MHF °
MHF 20 24.00 £8.317  30.83 £12.19" 33.81 £9.44
10 18.90 £4.55"  25.18 £12.69" 24.23 £14.03" [8]
1.0 16.95 £5.01  26.39 £11.25" 23.77 £2.94 ’ ’
0.1 14.84+5.08  16.97 £3.97  19.35 %6.91 ’
0.01 8.22 £1.79 12.91 £6.94 16.65 £4.02 o
DXM 1 x10°718.80 £6.04 1.13 £0.88"  2.60 £1.26
mols L' ’
Purified monocytes obtained from PBMC were exposed to DMF, ’
MHF and DXM for3 h before they were stimulated with zym osan °
particles, S. aureus and E. coli. Superoxide-anion production
was detem ined by cytochrome ¢ reduction. Results ar x T )
from five independent experiments with duplicates. =~ P <0.05 ’
vs medium control group or solvent DMSO control group
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