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XAFS measurement of Fe speciation in cultured cells exposed to atmospheric Fe
nanoparticles

FHRE R
Satoshi Utsunomiya

L PN SN S R A R (e |
Department of Chemistry, Kyushu University

1 EMAIAFIH(EMAY AT EM NI A T Aa— 2)BRET ERBELOKERBICHMAERT (1),
(o), () #ERLLTFEW,

%2 FIAEROBARSLERBRBEIL AR A REEF L IZHICH T EERK TR ZFENITHFERRA
Bl (i (BFHMN) ORFBREITFEE L X —OMBERBEARTAE) WLETT, (FFAT
Ja— A E L)

1. B8 (& FazavTTFEn)

BAAEMBLE 2> TS PM251E, 25 3720 k0 b/hNEWREAWMK A TH 5 M.
TR B PR OFLEIREE, AR E oM EERIC LD EIE, BERBARm AN REL
TW2, RFETIE, ADEREZSIEEZTHNL 225 KAWL . BB 4&RBIETT
il Zzomibm > i+ OEKMaHEEZFEMT 22 EI2MA T, b0y To
Fe. Mn, Ni ® XAFS I E%# 175 2 & T, MlBNTOETLEOEFEFMEZREL., 4
TmHhiZB T2 F 7R FHPESBE CHEOFREEZLZHONICT LI EEZHNE LT,
VRAF Fe lX55Hip C— 8k bk & LTk L. 1 B ok~ L Tnd 2
Mo, BT 2R FoRETIE 22 BHEETELITALN T, MAEEICE
WTHEELTCHEET D ENREBENTZA, NIST1649a 1D Fe L MIC BN RS,
ferrihydrite k¥ E 1272 > TV D HHEMEN H 5, Mn-ferrite b RIRKICELE L CTHEET DH Z
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Adverse health effects of atmospheric fine particles have attracted an increasing attention
owing to the recent concern on PM2.5 transported from the Chinese continent; however, little
is known about the nature and interaction of those fine particles with biological system. In the
present study, we have investigated the chemical state of three transition metals (Fe, Mn, and
Ni) in the environment exposed to the living cells by measuring XAFS, in order to understand
the transformation of the chemical state of these transition metals. In the case using soluble Fe,
Fe hydroxide appears to precipitate both in DMEM and EMEM, then the speciation changes
after one day. In the case that magnetite and Mn-ferrite nanoparticles are introduced, no
significant changes are seen even after 22 days, indicating the use of those nanoparticles in the
cancer therapy does not cause any health concern. On the other hand, the Fe speciation in
NIST1649a has changed after 22 days of exposure.

Soluble Mn in DMEM appears to change its oxidation state from divalent to trivalent, implying
the possibility to participate the redox reaction in the interaction with the living cells. In
addition, the speciation of soluble Ni in both DMEM and EMEM changes to the form of
hydroxide, which may lead to the increase in the toxicity.
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