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2 á�Ú�{

TiO2 ®N, º�©O�B�º� (�80nm)(É²

��B�Eâk�úi)Ú��º� (200—300nm)

(	g¥ézÆ�¬úi). ^Milli-Q YXÚ (Milli-

pore, Bedford, MA)����XY��TiO2 ]2�,

ßÝ�0.1 g/ml .

15�CD_5�à (�Ï|u¢�ÄÔEâk�

úi), N20±2g. ¢�c�Å©�B�|Ú��|

Úéì|. z��U�z��à?1&n%510µl

TiO2 ]2�, éì|���þ��XY. �����

�0à�à, ×��lM|�?1XÈ�¡. B¥Ú

�M�¡þÝ©O�120µmÚ100µm. ò�¡��

²�3à%�|��þ, �í¥ÿZ, ��3ÒøZ

H?�ÿ. ÀJã1¤«�B¥Ú�M ��¡?1

SRXRF×£.

�¢�3�®ÓÚË�¢�¿ (BSFL)4W1B�

X��F1©Û¢�Õ�¤. TÕdO�Å���X ,

Y , Z n�Ú?ê�°ÄÅ�±���¬�gd£Ä,

��£ÄÚ����3A����S, �¬�¡×£

EâÚXRF�1Ì©ÛEâ�(Ü�±�*��Ñ

¤×£��Sa,�����m©Ù�¹.

;��1få6Uþ2.2GeV, 50—100mA�1

få6Äk²¾áÂ¡ÈK$U1f, ±ü$1Ì

�., ,�²d¿O�, ^K-Bºòx1à��±45◦

\��-u�¬. ×£�æ^Ý
�ª, Å:?1×

£. 1����60µm×80µm, ×£Ú��400µm—

600µm.
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�¸¡ÈOêþ?1ÿþ�m!>l¿Oê!xÊî
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%�|��)
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, ��ò¤�êâ^Origin 6.1±ã^

�±�����p�©Ùã.

ã 1 B¥Ú�M�¡ �(¥Gã¥±ç�w«)9�A�Ó+ã()Gã)

A: B¥¥Ü; B: B¥�Ü(¹�M��Ü©); C: �M�¡ �ÚÓ+ã; þ=©Ûm�Ü.

3 (JÚ?Ø

3)�Ú¦^TiO2 �L§�¥, ¹kTiO2 �®

��U²�«å»?\<NSÜ, X²&!²�!²

�Ç�³�å». ��5`, ±²&á\��ÊH�

<a�³�ª. Ïd, �©æ^&n%5{|^¢�

ÄÔ�.�[
<a��³�¹, ¿|^SRXRFE

â©Û
v9)ÔNS�Ù§7I�þ��Fe, Cu,

Zn3�àB¥Ú�M�¡¥�©Ù. éì|�àB¥

Ú�M�¡¥v���Oêé$, ��.��Ck�

$�&ÿØÑ. ã2Úã3©O�v��3B�|Ú

��|�àB¥Ú�M¥�©Ù, d=��àá\�

TiO2. lã¥�±wÑ, v��3B¥�¥�ÜÑk

�½�©Ù, �U
3B¥�	ÜBú ²�(ON)�

\�SÜâG[�� (Gro), ¿?\BúM¿ (OV)«.

lB�|Ú��|(Jé'�±wÑ, ��º��v

��©Ù��'B�º�����
. ,	, 3�à

�M�� (cerebral cortex)!°ê (hippocampus)!£

M (thalamus)Ú°ê�CA3«þk�½�v��L

8, Ù¥±�M��«, °ê�CA3«Ú¸G£ ²

[�«¹þ�p, `²&n%5TiO2 ]2��, TiO2

U
ÏL�à�Bú ²Ï´d&n��B¥Ú�M

SÜ.

�þ��Fe, Cu, Zn3)ÔNSåX����

�^. §�´�«s��|¤¤©Ú-¹J, ��

ë�s�)¤Ú��, U�Ï÷þ���$Ñ, ¿�

N!Ø���
[7]

. Xc´�«[�Ú�!L�zs�

7�¤©, ¹cÉù�xkÑ�õU. MSc¹þ$

�, �ÏLK� ²4���)�³MõU. lB�

Ú��|�à�M¥�þ��Fe, Cu, Zn�©Ù(ã

Ñ)uy, §��©ÙG¹¿vkÏ�v���Ú\

u)²w�UC.
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ã 2 B�|¥v��3�àB¥Ú�M¥�©Ù

A: B¥¥Ü; B: B¥�Ü(¹�M��); C: �M.

ã 3 ��|¥v��3�àB¥Ú�M¥�©Ù

A: B¥¥Ü; B: B¥�Ü(¹�M��); C: �M.

��@��á��º���B�þ?�, Ï�â

�, ÙÔnzÆA5�¬��u)UC, Ly���

'L¡ÈÚþfº��A!���A�õU. Ó�,

�TiO2 �â��B�º��, ÙL¡LyÑ�r��

Y5, ¦�Ù�âL¡~~�Y©f¤CX, 3YM

�¥Ø´©ÑLyÑ4r�ìàUå
[8]

. B�|¥

v��3B¥Ú�M¥�©Ù���u��|é�U

´duõê�B�TiO2 âf�áN3&nS, ØU�

X�á�ÚBú ²XÚ?\B¥Ú�MSÜ¤�.

kïÄL², B��â²á\?\ÅN±�¿Ø�Ê

33�/, ��±�±�|�$������=£.
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�©æ^SRXRFEâ©Û
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Ú�M�¡¥�©Ù�¹, (JuyTiO2 U
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Translocation of Inhaled TiO2 Nanoparticles Along Olfactory

Nervous System to Brain Studied by Synchrotron Radiation

X-Ray Fluorescence *

WANG Jiang-Xue
1,2

CHEN Chun-Ying
1;1)

SUN Jin
1,2

YU Hong-Wei
1,2

LI Yu-Feng
1,2

LI Bai
1

XING Li
1

HUANG Yu-Ying
1

HE Wei
1

GAO Yu-Xi
1

CHAI Zhi-Fang
1

ZHAO Yu-Liang
1

1 (Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

2 (Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract Nanosized TiO2 is widely used for cleaning air, antibacterial and decomposing organic in wastewater for

its highly photocatalytic function. TiO2 inhalation via respiratory tracts is the most common route of its exposure

in industry and environment. After inhalation by human or rodents, TiO2 can induce inflammation and pulmonary

lesions, which was reported to even cause lung cancer by long-term exposure. In this paper, Synchrotron Radiation

X-ray Fluorescence was employed to investigate the distribution of TiO2 in the olfactory bulb and brain of mice after

inhalation of TiO2 particles suspension. The results showed that TiO2 could enter the olfactory nerve layer (ON),

granular cell layer of olfactory bulb (Gro), and olfactory ventricle (OV) and further the hippocampus, thalamus, and

CA3 area of the brain through the olfactory nervous system. The distribution area of microsized TiO2 was wider than

that of nanosized TiO2.

Key words SRXRF, nano-TiO2, mouse brain, elemental distribution, nanosafety
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