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This chapter focuses on swimbladder stress syndrome and gas bubble disease, the two most
common disorders due to adverse environmental conditions.

SWIMBLADDER STRESS SYNDROME (SBSS)

Swimbladder stress syndrome (SBSS) is a malfunction of the swimbladder and is associated
with a combination of abrupt changes in several environmental parameters. This syndrome has
been a major limiting factor in fry production of Epinephelus sp. in Taiwan. It has also been
reported in E. bleekeri, E. coioides, E. lanceolatus, E. malabaricus, E. tauvina and Cromileptes
altivelis in Malaysia, Singapore and Thailand.

Causative agent:

The causative agent is unknown, but the syndrome is associated with abrupt changes in
water quality such as high ambient temperature, high ambient illumination, dense algal bloom
that may cause oxygen depletion at night and supersaturation during the day. In Malaysia,
this syndrome usually coincides with the monsoon season when there is upwelling of bottom
sediments under the net cages.

Stages affected:
In the hatchery this syndrome occurs during metamorphosis. It also affects marketable-
sized fish and broodstock.

Gross clinical signs:

Affected fish exhibit hyperinflated swimbladder (Fig. 6-1), abdominal distention and swim
in a head-down or sideward position near the water surface. There are bubbles in the gill
lamellae.

Effects on host:

Affected fish have bloated swimbladder, which results in positive buoyancy. This condition
is not lethal to the fish but they eventually die of starvation, overexposure to direct sunlight or
secondary bacterial infection.
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Fig. 6-1. Epinephelus coioides broodstock showing hyperinflated
swimbladder: External (a) and opened (b) appearance (Photos
from APEC/SEAFDEC, 2001).

Transmission:

This syndrome is non-infectious.

Diagnosis:

The disease is diagnosed through gross examination of the swimbladder.

Preventive methods:

If marketable-sized fish are affected, it is best to harvest the stock and sell. Smaller fish,
which are affected, must be removed to avoid secondary bacterial infection and mortalities.
For broodstock, gently pierce the abdomen with a sterile hypodermic needle, then press the fish
into the water to allow gas to escape with water pressure (Fig. 6-2). Remove the needle and
dab the pierced site with 0.1% acriflavine before returning the fish to the holding facility. Fish
recovers in 3-6 days with a success rate of 50%.

GAS BUBBLE DISEASE (GBD)

Gas bubble disease (GBD) is due to supersaturation of dissolved gases, usually nitrogen
and oxygen. All gases are more soluble in water at low temperatures. Solubility is diminished
as temperature rises.



Fig. 6-2. Deflation of the swimbladder of Epinephelus coioides using a
sterile needle.

Causative agent:

GBD is caused by a supersaturation of the water with the gas, nitrogen. Supersaturation
occurs whenever the pressure of a gas in the water is higher than the pressure of the same gas
in the surrounding atmosphere. It is also caused by the supersaturation of oxygen in water due
to heavy algal blooms.

Stages affected:

This disease is common at the hatchery stage. It also affects broodstock.

Gross clinical signs:

Affected fish show bubbles in the eyes (causing exophthalmia or pop-eye)(Fig. 6-3a), body
cavities, skin and gills (Fig. 6-3b). The bubbles can form in the gill lamellae and block blood
flow resulting embolism of gill vessels. Affected fish also show erratic swimming patterns.

Transmission:

The disease is caused by an environmental factor, thus is non-infectious.

Diagnosis:

Wet mount examination of the gills and other organs under the microscope may show gas
emboli within the bloodstream.
Effects on host:

Affected fish die due to embolism in blood, degeneration of the gill lamellae and bulging
of the cornea. There is also an occurrence of abrupt mass mortalities.
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Fig. 6-3. Gas bubble disease in Epinephelus coioides: a) Exophthalmia and
b) gas bubble on gill filaments (Photos from Koesharyani et al.,
2001).

Preventive and control methods:

To treat fish suffering from GDB, first weaken water supply and supply strong aeration
to remove saturated nitrogen. Repair cracked pipe, and position intake pipe above the water
surface to remove the nitrogen.
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