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GROSS UPTAKE OF RADIONUCLIDES BY MARINE
MICRO-ORGANISMS IN BATCH CULTURE*

Takeshi Umezu and Masamichi Saigi**

The sea wate: contains minute particles situated on diverse trophic levels in suspension. The
suspended matters may regard important roles on the cycle of radionuclides in a contaminated
marine environment, and also serve as food for filter feeding animals. One object of the study
was to investigate an aspect of gross uptake patterns of radionuclides by micro-organisms.
In addition, the labeling of food particles with radioisotopes was involved as one phase of a
study on the feeding of suspension feeders.

Seven strains of marine bacteria, three species of marine vyeasts, four stock cultures of
phytoplanktons and one or two crustacean zooplanktons were applied in the states of living and
heat killed suspension by batch culture. After exposure of certain hours in the sea water mixed
with radioactive materials, aliquot of suspension was filtered with “Millipore” filters or nylon
nets (mesh : 129), and radioactivities of the organisms gathered on filters were compared with
these of control. Gross uptake patterns were shown in Figs. 2,3 and 5 for each species on each
radionuclide, in the analogical spectrum.

The uptake of !3Cs and %Sr was hardly recognized from these of control Y, F.P.,
16Ry, 6%Co, 0Zn and 32P were taken up by some. organisms. Generally, P was biologically
accumulated by living materials, while 8Zn was adsorbed by heat killed one more rapidly than
living. %Y, 106Ru and %Fe, occurred often as particulate or colloidal states in the sea water,
appear to show some affinities for particles whether they are alive or not. It seems that 32P

and 65Zn ave more suitable for the labeling of micro-organisms as foods.
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Fig. 1. Transmittance of bacteria and yeasts.
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Table 1. Species of marine micro-organisms used.

Species Approximate size (u)

Micrococens sp. FHU* 1023-1 .8
Staphylococcus sp. FHU 1024-1 .5-0.8%x0.5-0.8
Sarcinag sp. FHU 1219-1 L0-1.5%1.0-1.5
Agarbacterium sp. FHU 194-1 .0-1.3x1.6-4.0) Bacteria
.5
.0
.0

0,5-0.8%x0.5-0
o]
1
1
Vibrio sp. FHU 155-2 0.4-0.8%x2.0-3
0
o]

Pseudomonas sp. FHU 189-1 .5-1.0x1.8-4
Pseudowmonas sp. FHU 201-1 . 5-1.0x1.8-4
Rhodotorula mucilaginosa b 5% 4.7
(Fres.) Harison, FHU 1215-3
Torulopsis dattzlg (KLUYVER) 455 58 Yeasts
Looprr, FHU 1036-2
Torulopsis spherica (HaMMER et CORDES) 35535
Lopper FHU 1172-2
Dunaliella sp. 8-10x 10-13
. . }Green algae
Nannochloris sp. ) 12%1-2
Dytilum brightwellii (WesT) GRuN. 10-20 x 20-50 Diatom
Porphyridium Sp. 4-8x4-7 Red alga
Artemia salina 500-700 Brime shrimp

* Strain of Faculty of Fisheries, Hokkaido University.
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Spectra of gross uptake by marine bacteria and yeasts. Black

columns indicate heat killed, others living.
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Spectra of gross uptake by phytoplankton.
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Table 2. Gross uptake of radionuclides by larvae and eggs of Artemia

salina.

Control Larvae and eggs Radioactivity

Radionuclide Not washed Washed* Not washed Washed** of sea water
(cpm) (cpm) (cpm) (cpm) (cpm/ml)
134(Cg 264 243 1,500 — 4,890
858r 301 228 419 — 4,590
89Gr4 90890y 101 100 16,600 13, 100 1,690
F.P. (7v) 432 658 — 91,000 4,680
(8 15.6 17.6 43,500 40,000 4,290
106Ry 289 248 60,900 — 4,620
60Co 331 242 43,600 — 4,510
657n 411 229 105,400 — 4,600
32p 16.0 14. 1 15,000 11,900 3,990

* Fach nylon net filter washed with 5ml of non-active ssa water.
** Organisms gathered on filters were resuspended in non-active sea water.
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