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Autonomous fluorescence of ascidian blood cells with special reference to identification of vanadocytes 
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Summary. A tunichrome that has been suggested to be involved in the accumulat ion of vanadium ions in ascidian blood cells 
produces an autonomous  fluorescence upon  excitation with blue-violet light. However, we have found that signet ring cells, 
which conta in  large amounts  of  vanadium,  do not  fluoresce upon  such excitation. The strongest fluorescence due to the 
tunichrome was observed in morula  cells, which do not  contain vanadium. 
Key words.?Ascidian; tunicate;  vanadium;  vanadocyte;  blood cell, fluorescence; vanadium accumulation. 

Ascidians belong to the family Ascidiidae and are known to 
concentrate  vanadium ions from seawater to levels as high as 
one million times those in seawater ~' 2. They have between 
six and nine different types of blood cells. Among  these 
various cells, the morula  cell has been proposed to be the 
vanadocyte tha t  contains a high level of vanadium ions 3- 5. 
A tunichrome with a possible involvement in the accumula- 
tion of  vanadium has been isolated from ascidian blood 
cells 6. This substance has been reported to emit a specific 
au tonomous  fluorescence after excitation with blue light 7. 
The strongest fluorescence in blood cells that could be as- 
cribed to the tunichrome was observed in the morula  cells 8 
However, We have recently verified that the morula  cell con- 
tains no vanadium,  whereas the signet ring cell contains a 
very large amoun t  of vanadium. Therefore, the actual 
vanadocyte is most  likely the signet ring cell 9. In  this study, 
we examined the fluorescence emitted from the various 
blood cells in order to ascertain whether the fluorescent tu- 
nichrome takes part  in the accumulat ion of  vanadium. 
Materials and methods. Aseiitia ahodori were collected from 
the seawater tank of the Ushimado Marine Biological Sta- 
tion, Okayama University, U s h i m a d o ,  Okayama,  Japan. 
They were mainta ined in a temperature-controlled aquar ium 
in our  laboi:atory. Blood, drawn by making an incision 
through the: lower part  of the tunic and punctur ing  the 
mantle,  was: suspended in Ca 2+- and MgZ+-free artificial 
seawater to avoid clotting. Living specimens were observed 
by mult i-microspectrophotometry (MMSP) in an Olympus 
system which was equipped With a mercury lamp and a fluo- 
rescence optics unit. :'. 
Results and discussion. The: tunichrome, which can be ex- 
tracted from the ascidian blood cells of  A. nigra and which 
has been proposed to be involved in the accumulat ion of 
vanad ium ions 1, 6, 8, is known to fluoresce at 532 nm and 
581 n m  after excitation at 488 n m  7. Blood cells that fluo- 
resce under  these condit ions are, therefore, considered to be 
the sites of the tunichrome, as a result of  studies of cellular 
fluorescence properties 7, s. 
In  the present experiment, the morula  cells, the compar tment  
cells, and the orange cells emitted au tonomous  fluorescence 
after excitation with blue-violet light composed of line spec- 
tra at 405 n m  and 435 n m  and wide spectrum at 490 n m  

(using a BG-12 filter). The fluorescence emitted from the 
morula  cell was cut by 0515 barrier filter, indicating that its 
wavelength was longer than 515 nm. The compartment  cell 

Blood cells of Ascidia ahodori were observed with a hght (A) and a 
fluorescence microscope (a). The morula cell (m), signet ring cell (s) and 
compartment cell (c) were shown. The detailed observation was made in 
clusters of each blood celltype. The morula cells fluoresced strongly upon 
excitation with blue light (B and b) but signet ring cells did not fluoresce 
(C and c). The fluorescence was also observed in the compartment cells 
(D and d) and orange cell (E and e). Amoebocyte, granular amoebocyte 
and lymphocyte did not emit fluorescence (not shown). Photographs 
marked with (A-E) and (a-e) are those observed with a light and a 
fluorescence microscope, respectively. Scale bar indicates 10 gin. 
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and orange cell emitted a fluorescence longer than 475 nm 
and 530 nm, respectively. However, no fluorescence was de- 
tected from the signet ring celt, amoebocyte, granular amoe- 
bocyte or lymphocyte (fig.). 
In contrast to earlier results 3- s, we have verified that the 
signet ring cell is the vanadocyte in A. ahodori after fraction- 
ation of cells on a Ficoll density gradient, ESR spectrometry 
and neutron activation analysis of vanadium 9. Our conclu- 
sions are supported by evidence obtained by X-ray micro- 
analysis 1 o- i z. 
If the tunichrome is involved in the accumulation of vanadi- 
urn ions in ascidian blood cells, it would seem necessary that 
the vanadocyte (the signet ring cell) contain the tunichrome. 
However, no fluorescence due to the tunichrome was detect- 
ed in the vanadocytes from A. ahodori. 
We have extracted a vanadium-binding substance called 
vanadobin from the blood cells of A. sydneiensis samea. This 
substance is colorless and can maintain the vanadium ion in 
the vanadyl form (VO (IV)) even under aerobic conditions. 
Moreover, this substance has an affinity for exogenous vana- 
dium ions (u and contains a reducing sugar 1~. Taking all 
the above data into account, we suggest that it is not the 
tunichrome but rather the vanadobin that is the substance 
involved in the accumulation of vanadium ions from seawa- 
ter in ascidian blood cells. 
de Vincentiis and his co-worker first noted the emission of 
fluorescence from ascidian b/ood cells and the follicle and 
test cells of ascidian eggs 14, ~5. Recently, it has been recon- 
firmed, in a detailed study, that ascidian eggs emit fluores- 
cence from the myoplasmic region of the cytoplasm 16. It will 
be of interest to determine the substance(s) from which such 
autonomous fluorescence is derived. 

Acknowledgments. We are grateful to Prof M. Yoshida and M. Yamamo- 
to and their staff of the Ushimade Marine Biological Station, Okayama 

(1988), Birkh/iuser Verlag, CH-4010 Basel/Switzerland 907 

University, for supplying the animals, and to Prof. M. Sugai of Toyama 
University for providing help in the use of MMSP. Our gratitude is also 
expressed to Prof O. Nikaido and F. Suzuki of Kanazawa University and 
Prof. A. Shima of the University of Tokyo for their invaluable sugges- 
tions at the beginning of this study. This work was supported in part by 
a gra~at-in-aid from the Ministry of Education, Science and Culture, 
Japan, to H.M. (No. 6088009) and to H.M. and H.S. (Nos. 61030035 and 
62540540). 

* Present address: Faculty of Pharmaceutical Sciences, Un!versity of 
Tokushima, Sho-machi 1, Tokushima 770 (Japan). 

1 Macara, I.G., McLeod, G.C., and Kustin, K., Comp. Biochem. 
Physiol. 63B (1979) 299. 

2 Michibata, H., Terada, %, Anada, N., Yamakawa, K., and Numaku- 
nai, T., Biol. Bull. 171 (1986) 672. 

3 Webb, D. A., J. exp. Biol. 16 (1939) 499. 
4 Endean, R., Q. J. Microsc. Sci. iO1 (1960) 177. 
5 Kalk, M., Q. J. Microsc. Sci. 104 (1963) 483. 
6 Bruening, R.C., Oltz, E.M., Furukawa, J., Nakanishi, K., and 

Kustin, K., J. Am. chem. Soc. 107 (1985) 5298. 
70ltz, E. M., Ph.D. Thesis of Columbia University (1987). 
8 Robinson, W. E., Agudelo, M. I., and Knstin, K., Comp. Biochem. 

Physiol. 78A (1984) 667. 
9 Michibata, H., Hirata, J., Uesaka, M., Numakunai, T., and Sakurai, 

H., J. exp. Zool. 244 (1987) 33. 
10 Botte, L., Scippa, S., and de Vincentiis, M., Experientia 35 (1979) 

1228. 
11 Scippa, S., Botte, L., Zierold, K., and de Vincentiis, M., Cell Tissue 

Res. 239 (1985) 459. 
12 Rowley, A. F., J. mar. biol. Ass. U.K. 62 (1982) 607. 
13 Michibata, H., Miyamoto, T., and Sakurai, H., Biochem. biophys. 

Res. Commun. 141 (1986) 251. 
14 de Vincentiis, M., Atti Soc. Peloritana, Sc. fis. mat. nat. 8 (1962) 189. 
15 de Vincentiis, M., and R/idiger, W., Experientia 23 (1967) 245. 
16 Deno, T., J. exp. Zoo/. 241 (1987) 71. 

0014-4754/88/100906-0251.50 + 0.20/0 
�9 Birkhfiuser Verlag Basel, 1988 

Announcements 

Hildegard Doerenkamp and Gerhard Zbinden 
Foundation for Realistic Animal Protection in Scien- 
tific Research 
Scientific Award 1988 

A prize of DM 50000.- will be awarded for outstanding 
scientific contributions leading to the reduction of animal 
use in biomedical research. The specific topic for the year 
1988 is: "Reduction of animal use in biomedical research by 
computer modelling." 
Preference will be given to applications leading to a reduc- 
tion of the use of large animals (dogs, cats, monkeys). Re- 
search in pharmacokinefics and drug metabolism is included 
in the topic. 
The applications may consist of published or unpublished 
reports on computer use in all areas of biomedical research, 
provided that they are directly relevant to the topic of this 
year's prize. 
Computer programs for simulation of animal experiments in 
teaching and research are also acceptable. No special appli- 
cation forms are required. The jury reserves the right to split 
the prize among not more than three applicants. Languages: 
English, German, French. 
Deadline for submission is December 31, 1988. Applications 
should be sent to: Prof. G. Zbinden, Institute of Toxicology, 
Schorenstra/3e I6, CH-8603 Schwerzenbach/Switzerland. 

Courses 

In the series "Current Advances in Laboratory Techniques" 
The Royal Postgraduate Medical School of the University of 
London is organizing courses on the following topics: 
Monoclonal Antibodies: 27 June -  1 July and 21-25 Novem- 
ber 1988; 26-30 June and 23-27 November 1989 
Endocrine Pathology: 9-13 May 1988; 8-12 May 1989 
In vitro Receptor Autoradiographic Techniques: 
16-20  May 1988 
Modern Immunocytochemistry: 10-14 October 1988 
Immunocytochemistry in Cytopathology: Methods and 
Applications: 5 - 9  December ~988 
Immunolabelling for Electron Microscopy: 9-20 January 
1989 
Molecular Biology: 17-21 April 1989 
In situ Hybridisation: 24-28 April 1989 
Details and application forms are available from: Professor 
Julia M. Polak, Histochemistry Unit, at the Royal Postgrad- 
uate Medical School, Hammersmith Hospital, Du Cane 
Road, London W12 OHS, England. 


