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Abstract Short mackerel, Rastrelliger brachysoma (Bleeker, 1851), is an economically important marine fish in
the Gulf of Thailand that is potentially threatened by anthropogenic factors. Fifty specimens were obtained
between October 2013 to February 2014 from wild populations, processed using standard histological
techniques and stained with Harris’s hematoxylin and eosin. The results revealed important histopathological
findings in the brain tissues of R. brachysoma including optic lobe atrophy with neuronal degeneration,
vacuolar degeneration, melanomacrophage centers and cerebellar neuronal cell degeneration (12%
prevalence). This preliminary study provided evidence that R. brachysoma in the Upper Gulf of Thailand lives

under stressful conditions that likely impact brain function and possibly the fish’s overall health.
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Introduction

Previous reports showed that the Upper Gulf
of Thailand is an economically important region
(Sutthakorn, 1998: Sritakon et al., 2006). It is a
regionally important bay that receives water from
hundreds of small, medium, and large cities and
towns, and from numerous fisheries-related
activities as well as from aquacultural and
industrial areas; four of the largest rivers in
Thailand empty into the upper gulf, including the
Chaopaya, Tha-Chin,  Bangprakong, and
Maeklong Rivers. According to previous studies,
a wide variety of pollutants, especially heavy
metals (e.g., waters enriched with cadmium, iron,
mercury and lead) and petroleum hydrocarbons
have contaminated the sediment and water for a
long time (Hungspreugs and Yuangthong, 1983;
Cheevaporn and Menasveta, 2003; Wattayakorn,
2012). High pollution levels in the Upper Gulf of
Thailand have potentially serious negative
impacts on the entire ecosystem as the health of
aquatic organisms in the region are adversely
impacted.

Our previous research on the health status
of Rastrelliger brachysona, an economically
important marine fish of the Upper Gulf of
Thailand, utilized histopathological biomarker to
reveal pathologies in several organs (Hinton et
al., 2001; Dietrich and Krieger, 2009; Senarat et
al., 2015). Biomarkers are extremely useful tools
that are generally used to indicate environmental
problems in both sub-lethal and chronic effects
(Fatma, 2009; Nikalje et al., 2012). One of the

most interesting lesions observed in earlier work

111

(Snearat et al, 2015) was brain atrophy, which
was observed in field populations of R.
brachysoma. These brain lesions require further
clarification. In this study, brain histopathological
features and brain atrophy of R. brachysoma
were described in greater detail. Insights from
this work provide a better understanding of brain
lesions in this fish, as well as deeper insights into
the health of this fish and, by extension, the local

ecosystem.

Materials and Method

Adult R. brachysoma (15 to 18 cm
standard length, n=50) were captured by bamboo
strake traps from Samut Songkram Province on
the Upper Gulf of Thailand (13°16'18.4"N,
100°02'13.4”E), during October 2013 to February
2014. The experimental protocol was approved by
the Animal Care and Use Committee of the Faculty
of Science in accordance with the guide for the
care and use of laboratory animals prepared by
Chulalongkorn University (Protocol Review No.
1423003). All samples were euthanized by rapidly
cooling shock (Wilson et al., 2009) and brains
were surgically removed. All samples were fixed in
Davidson’s fixative (about 48 h at room
temperature) and processed using standard
histological techniques (Bancroft and Gambile,
2002). The brains were sectioned with 5 um
thickness and stained with Harris’s hematoxylin
and eosin (H&E) (Bancroft and Gamble, 2002).
Histopathological alterations of brain and whole-

brain atrophy sections were observed under the
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light microscope and data recorded as a mean

prevalence.

Results and Discussion

Our previous observation included details
on the brain of R. brachysoma in both gross
anatomy and histology (Senarat et al., 2016). This
earlier work provided baseline data for the current
research, which included fish with several
prominent brain lesions (Figures 1-2). Anatomical
and histopathological micrographs of the brain of

R. brachysoma revealed prominent lesions
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associated with brain atrophy. Optic lobe atrophy
in both hemispheres was anatomically diagnosed
(4% prevalence, n=2 of 50) (Figures 1A-1B).
Histological analysis of the optic lobe revealed
prominent neuronal degeneration in the stratum
album and griseum (Figures 2A-1B). The results
presented in this study reveal the previously
undocumented incidence of optic lobe atrophy in
R. brachysoma. It is noteworthy that the lesion
might be related to loss of function/ dysfunction of

the optic lobe, which will be further studied.

Figure 1. Morphology of the brain (Br) and optic lobe atrophy (OPA) in R. brachysoma brain sections (A-B) Labels: anterior part

(At), cerebellum (Cb), optic lobe (OP), posterior part (Pt), Spinal cord (Sc). Scale bar A, B=2 mm. (Note: Figure A. Left oblique

view, Figure B. Right lateral view)
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Prominent histopathological alterations of
brain sections included vacuolar degeneration,
melanomacrophage centers (MMC) and neuronal
cell degeneration of the cerebellum (12%
prevalence, n=6 of 50) (Figures 2D-2E). The
appearance of vacuolar degeneration of the
cerebellum also was observed in this study
(Figure 1B). This could be due to the similar
effects of a variety of different pollutants such as
glyphosate and endosulfan (Sarma et al., 2009;
No et al.,, 2014). Meyers and Hendricks (1985)
suggested that vacuolar degeneration might
indicate an imbalance in biochemical synthesis,
inhibition of protein synthesis, energy depletion,
desegregation of microtubules, and shifts in

substance utilization. It is possible that the
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Figure 2. Light photomicrographs of histopathology
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occurrence of MMC in R. brachysoma brain was a
direct result of fish living under stressful conditions
(e.g., overcrowding, excessive noise and
aggression) (Alvarez-Pellitero et al., 2007; Sitja-
Bobadilla, 2008) and/or poor water quality with
contaminants (Patifio et al., 2003). Several
investigators (Marty et al., 2003; Van Dyk et al.,
2010) have suggested increased MMC in tissues
is associated with infectious diseases through the
change of environmental quality or stress
responses to the exposure to toxicants. Our
histological analysis of this lesion could provide a
useful tool for monitoring the health status of wild
R. brachysoma and serve as reference data and
warning in regards to deterioration of the

environment of the Upper Gulf of Thailand.
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in R. brachysoma brain sections (A-E) Labels: brain (Br),

melanomacrophage centers accumulation (MMC), vacuolar degeneration (Vd), neuronal cell degeneration (Nd) of cerebellum

(Cb), optic lobe (OP), optic lobe atrophy (OPA) neuronal degeneration in the stratum album (Sa) and griseum (Sg). Scale bar A,

B, D, E=50 ym; C=20 um.
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Conclusion

This  report has revealed brain
histopathology, especially optic lobe atrophy, in R.
brachysoma in the Upper Gulf of Thailand. It is
tempting to extrapolate these results as an
indication that this fish has lived under stressed
conditions. Moreover, the brain pathologies
observed here are associated with declining fish
health related to physiology and/or behavior. This
information may be applicable as an early warning
for this particular fish in this particular marine
ecosystem, but at a wider scale, could serve as a
warning for fish health and the environmental

damage at large scales.
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