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Table 1 Concentration of vanadium in tissues of several ascidians
(mM).
.| A. sydneiensis|Halocynthia
A. gemmata| A. ahodori samea roretzi
Tunic N.D. 2.40 0.06 0.010
Mantle N.D. 11.20 0.70 0.001
Branchial
basket N.D. 12.90 1.40 0.004
Blood cells 347.20 59.90 12.80 0.007
Serum N.D. 1.00 0.05 0.001

N.D. not determined
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Diagram of the scanning x-ray microscope installed at the European Synchrotron Radiation Facility (ESRF)

ID21 beamline. The x-ray beam from the undulator at the storage ring is monochromated by a fixed exit double crystal
monochromator and focused on the sample by a zone plate objective lens and a small pinhole aperture.
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Figure 2. Light microscope image of blood cell suspension. SRC:
signet ring cell. MC: morula cell.
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Figure 3. Phallusia mammillata blood cells observed by differential interference contrast light microscopy (A), by x-ray
microscopy in transmission mode (B), and in the fluorescence mode for vanadium (C) and fluorescence spectra emitted
from the blood cells. Transmission and fluorescence images were taken by scanning cells with a 5.500 keV x-ray at a 1 um
% 1 um resolution. Vanadium is accumulated in signet ring cells (SRC, shown by arrows) and in a vacuolated amoebo-
cyte (VA), but not in morula cells (MC) and compartment cells (CC). Argon peak comes from air.

Figure 4. Freeze-dried Phallusia mammillata blood cells as shown
by x-ray microscopy in transmission (left hand side) and fluores-
cence mode for vanadium concentration (right hand side). Trans-
mission and fluorescence image was taken by scanning cells with a
5.500 keV x-ray at 0.5 um X 0.5 um resolution. Vanadium was locat-
ed in signet ring cells (SRC, shown by arrows).
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Figure 5. Fluorescence image of vanadium in immersion cryo-fixa-
tion by isopentane Ascidia sydneiensis samea blood cells.
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Figure 6. Fluorescence image of vanadium in high pressure cryo-
fixation Ascidia sydneiensis samea. Bools cells.
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Figure 7. Vanadium K-edge XANES spectrum of whole blood

cells and micro XANES spectra in vacuole and from the micro-gran-
ule. Black line: whole blood cells, red line: vacuole (Fig. 6 spot A),
blue line: vacuole (Fig. 6 spot B), green line: micro-granule (Fig. 6
spot C). Beam size of XAFS is 100 um and micro XAFS is 1 um.
Samples were kept at —120°C. X-ray energy was 5.500 keV. Fluores-
cence yields were normalized to 1 at the energy above the main ab-
sorption edge, 50 eV. Pre-edge peak energy shift, A: 3.4eV, A: 1.8
eV.
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Micro XANES Study on Vanadium in Ascidians Alive Blood Cells Investi-
gated by Fluorescence Scanning X-Ray Microscopy at ID21 at ESRF

Kuniko TAKEMOTO Department of Physics, Kansai Medical University,
18-89 Uyama-Higashi, Hirakara, Osaka, 573-1136, Japan

Hiroshi KIHARA Department of Physics, Kansai Medical University,
18-89 Uyama-Higashi, Hirakara, Osaka, 573-1136, Japan

Abstract

X-ray microscope installed at the beam line ID21 at European Synchrotron Radiation Facility (ESRF) was used to
the elucidation of micro-distribution and chemical states of vanadium in ascidians. In combination with a high pres-
sure cryo-fixation technique, we have succeeded in observing uniform distribution of vanadium in the vacuole, in
identifying the 3rd valency in the signet ring cell, and more importantly in finding granules rich in vanadium of the
4th valency
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