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Activation of the Complement System and
Cytokine Production by Radiographic
Contrast Media in Vascular
Endothelial Cells in Vitro

Masayuki Gyoten

The direct effect of four different radiographic contrast
media (RCM)on the release of C3a and C5a and the pro-
duction of IL-1ex and TNF-a from vascular endothelial cells
was examined in vitro. The test RCM were as follows:
diatrizoate (ionic monomer), iopamidol (nonionic monomer),
ioxaglate (ionic dimer), and iotrolan (nonionic dimer). These
were added to serum-free medium and adjusted to a final
concentration of 1% (2.8mg lodine/ml). Human microvas-
cular endothelial cells were stimulated by serum-free me-
dium containing the test RCM for eight hours. After incu-
bation, the media were aspirated and assayed for the con-
centrations of C3a, C5a, IL-1ce and TNF-ce, Finally, the cells
were harvested by trypsin, and their viability was determined
by the dye-exclusion method. Diatrizoate and iotrolan had
higher C3a release than the control (p < 0.05). No increase
in C5a, [L-le or TNF-a levels was observed with any of the
tested RCM, and there was no significant difference in cell
viability with any of the tested RCM.

The results of this study suggest that diatrizoate and iotrolan
activated the complement system through the alternative
pathway by directly stimulating vascular endothelial cells.
These observations suggest that a direct effect of RCM on
vascular endotheliurn might play a role in the pathogenesis
of local drug eruptions due to RCM.
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Table 1 Chemical structure and physical properties of contrast media
ionic monomer nonionic monomer ionic dirner nonionic dimer
Official name diatrizoate iopamidol ioxaglate iotrolan
Trade name Urographin 60% lopamiron 300 Hexabrix 320 Isovist 280
Chemical Structure C11NalaN204 C17Hz213N20s CzaHz11sNsOs CarHaalsO1s
meglumine — meglumine
Salt sodium = sodium e
Molecular weight 614 777 1269 1626
| content (mg/ml) 292 300 320 280
g + Hz0) 1480 616 600 290
P osthcient 0.044 0.089 0.086 0.005
Protein binding )% 87713 052425 13.95+3.7 18113
Viscosity (cps. 37°C) 3.83~4.17 4.4 7.5 6.9
pH 6.0~7.0 6.5~7.5 8.0~7.7 6.5~8.0

Schering Japan), 4 4 Y % 4 ¥ — #ioxaglate
(Hexabrix320, Eiken-Tanabe Japan), JEA 4 24454 < —7
iotrolan (Isovist, Schering Japan) Zf#H L7z, 15 &
R ORI Table 1R . 25 OERH % £ER
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MR ER L, A1 Mh A CEEEB LT, AR
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R, BEEFEOEIC D W TEHE L 72. HMVEC
(AD) # 12X D= )VF 7L — F AT confluent |27 5 T T
EL, EbEBREL, PBSICT 2 [EpE# L7, diatri-zoate
% MIFERIOBEAICENERN, 0.1, 1, 2, 5% D
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L7z, Fesfiz-#nEh 2, 4, 8, 168EfE Lz, 20
&, BEHEWSIL, 2,000EHET1555 M. L 728 Ll & 0k
5L, EEHDIL-1a, TNF-a, C3a, CSa%, EREL MY
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7 4 (Amersham) Z W CilllaE L7z, SEBR TRICHIEZ b
VT BRI TRILL 7258, Y3 T — R T O
fa®e s> b L, #iladviability & 8 i L 7= (dye exclusion
).
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Fig.1 Diatrizoate-induced C3a release. An increase in C3a release was observed in the
cells treated with 12§ Diatrizoate. Data are expressed as the mean + SD of eight experi- T
ments. Statistical significance was analyzed using the t-test, and p < 0.05 was consid-

ered significant.
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Fig.2 Comparison of C3a release induced by several contrast
media. Data are expressed as the mean + 8D of eight experiments.

Stastitical analysis was performed using the t-test, and p < 0.05
was considered significant.
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Fig.3 Complement pathway
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