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The discovery of luminescence in Steindachneria argentea was first reported by
CoHEN" in 1964. This species® belongs to the family Macrouridae and is found in the
Gulf of Mexico. Subsequent studies by HANEDA® have shown that the luminescence is
due to symbiotic luminous bacteria and the organ system is of the indirect emission type.

The evidence for these conclusions were based upon histological and electron micro-
scopic studies of preserved luminous organ.

In the present study, the work has been extended to include fresh material obtained
through the kindness of Dr. Harvey BULLIS, Director of the Bureau of Commercial
Fisheries, Pascagoula, Mississippi. ‘

The collection was carried out by on Oregon Il in the Gulf of Mexico during the
month of June 1969. Both bacterial and chemical studies were conducted on fresh organ
tissues. Emulsions were prepared of the tissues in fresh sea water and observed to be
brightly luminons. The suspensions were tested for the effect of temperature, the effect
of various cofactors known to stimulate light emission in other luminescent systems,
luciferine-luciferase reaction and dilute with water.

The culture of luminons bacteria was attempted on synthetic agar medium. The
results were as follows: increasing the temperature decreased light intensity, chemical
cofactors had no effect on the intensity of luminescence, the luciferin luciferase reaction
was negative, and dilution with water extinguished the luminescence. Luminous bacteria
grew readily on squid extract agar medium.
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Characterization studies on the isolated bacteria were carried out by YOSHIBA with
the following results.

Symbiotic luminous bacteria of Steindachneria argentea.

1) Morphology

24 hours cultures in bouillon: Pseudomonas forms dominant, usually occur singly;
sizes 1.6~2.54%x1.3—2.0 p.

Agar cultures: Pseudomonas forms dominant; sizes Vacuales are observed; Gram
negative. Spore and capsule absent.

2) Cultural characters

Agar plate: surface colonies cultivated 10 hours at 20°C; round, convex, amorphous,
transparent colonies up to 1.0 mm in diameter smooth glistering surface. Each bacteria
from them motile.

Agar stab: Surface growth, convex, with irregularly margin, whitish.

Broth: slightly turbid.

3) Physiological characters

Gelatin not liquefied. Indol not informed, milk not coagulated.

The bacteria isolated from Steindachneria argentea show properties very similar
to symbiotic luminots bacteria isolated previously from many species of the family
Macrouridae®.

When fresh specimens were injected subcutaneously on the ventral surface with a
dilute solution of aderenalin, the light intensity was increased significantly, as previously
reported by COHENY. This is due to the contraction of chromatophores which scattered
on the capsel of donat shaped luminous organ.

Dextrose, Laevulose, Galactose, Mannose, Maltose, and Dextrin are fermented with
acid and some strain produce gas, but Xylose, Rhamnose, Saccharose, Lactose, T reharose,
Raffinose, Inulin, Amylum, Glycerol, Erythritol, Adonitol, Mannitol, Dulcitol, Inositol
and Salicin not. Optimum temperature 20~25°C, Optimum ph 7.2.
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Steindachneria argentea (above), Luminous body (below, left) and phot
by its own light (below, right).
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(A), (B) Symbiotic luminous bacteria 2B (A) and 4C (B) which cultivated
from the luminous duct of Steindachneria argentea.
Phot by flnorescence microscop.
(C) Electron microscopic figures of a luminous duct of Steindachneria argentea.
%5,000; B, Luminous bacteria.
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