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Abstract

A histological finding of liver and kidney tissues of yellow mystus, Hemibagrus filamentus (Fang and Chaux, 1949),
coliected from the Tapee River (Chawang District, Nakhon Si Thammarat Province, Thailand) was conducted to examine the
pathological lesions, Lesions, including cellular swelling, hydropic degereration, or vacuolation of hepatocytes were found.
From this, coagulative necrosis with pyknotic nuclei, infiltration of macrophage, constriction of sinusoidal capillaries and
damage of endothelial cells of blood vessels were observed in liver tissues. The dilation of both Bowman’s space and the
glomerulus were observed from kidney lesions. Moreover, necrosis in renal tubular cells was also observed in some areas.
Although preliminary, the results from this study clearly show the need for further investigation into stress factors and
vectors affecting the health of H. filamentus and other fish species within thc Tapee River.
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1. Introduction

The Tapee River is the longest river in southern
Thailand, and it is recognized as the most ecologicaliy and
economically important freshwater body of water in the
region. Its headwaters start from Khao Luang Mountain
(Nakhon Si Thammarat Provinee), where it supplies water for
people who live along of this river, and it eventually. flows to
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the Guif of Thaiiand. The Tapee River has atotal length of
230 km, and drains 13,454 km® that inchudes a forested area of
4,072 km® and an agricultural area of 7,086 km’ covering parts
of Surat Thani, Nakon Si Thammarat, and Krabi Provings
(Laudee and Prommi, 2011), The water quality and trophic
status of the Tapee River has been classified as having a
clean-moderate and oligotrophic-mesotrophic status {Lesla-
hakucnOkral and Peerapornpisal, 20E1). Despite its water
quality and trophic status, the Tapee River is vulnerable 0
pestlcuies “poilution, as it receives agricultural runoff from
paddy fi elds Indian rubber plantations, and vegetable and

" fruit _u__olps. Common agricultural practices within Nakhon Si
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Thammarat Province involve the application o
such as giyphosate, paraquat, and atrazine and, these agn- '
cultural chemicals have been extensively used over a longer
period of time. Hence, it is likely that the Tapee River recéives

substantia! inputs from herbicide residue residing in
surrounding soits and sediments as well as directly from
surface water runoff. Even though low to high concentration *
fevels of herbicides remain in the river, the chronic inputand -

presence of these chemicals coupled with the potential for

biomagnification through the food web is of great concern. -

Similarity, the chronic presence of agricultural chemicalscan
have a direct negative effect on both river systems and on
the health of specific species or groups, such as fishes that -
live in proximity to such areas (McGlashan and Hughies, -
2001), ‘ -
One of the economically important freshwater fish in
the Tapee River is the yellow mystus, freshwater catfish or
green catfish, Hemibagrus filamentus (Fang and Chaux,
1949) belonging to the Order Siluriformes and Family
Bagridae. This species is found in the basin and also in a
variety of lotic and lentic ecosystems with substraies of sand
and mud, feeding mainly on fish. crustaceans, larval aguatic
insects, and plant matter (Hee and Rainboth, 199%), Accord-
ing to the International Union for Conservation of Nature
{ITUCN). the yellow mystus is also listed as a threatened
species (ILUCN, 2013). Morgover, as the most widely consumed
fish with a high economic value for That people, the yel!ow
mystus has been selected as a sentinel species for ;}csuudes

contamination. As mentioned above, it is pr obabla that the

environmental contamination in the Tapes River'i may ncga-
tively tmpact fish. Sub-lethal affects may include hlst
alterations that can provide an early warning Qtst
potential overall impact to the population. Curte
histopathological biomarker is one useful tool t
cate envlmnmcma pollut'mts espeuall) for su

h]stotechmque can also chagnose and predict v1tal chia

histological structure of both tissues and crgans (Hmton e! :

al., 2001; Adams, 2002; Dietrich and Kr| 1eger,2009}
Although field surveys can provide presence- absence
histological methods are a more effective precursdr migasuré
of fish health, Within the Tapeg River, this may best prowde
measures of impact to fish relative to agriculture zones The
histopathology involving liver and kidney tissue of, the:
yellow mystus is still not well known and warrants fi [
investigation. Therefore, the aim of this study was to i
gale the histopathological alteration in liver and kldne)

biomarker of the yellow mystus, H. filamentus, obtalned om -

the Tapee River, Thailand.
2. Materials and Methods
2.1 Animal cofleetion and study site

Mature fish samples (n=20, 16-20 cm sta ard '_‘ngth)
were collected from the Tapee River, Ch'lwmg D

erbicides ¢

.Upojn eu’thafﬂ'a had both the lwer and

E l\ldneylmmcdlately rcmovad and fixedin Davidson's fixative *

for 48 hrs at room temperature. All specinten’s werg pmwssecl
using standflrd hlstologiwl techniques by being dehydmted
through -a ‘graded "series ‘of ethanol, cléeated with xyiene,
_em tedded wsth melted pal affin (Bancroft and Gam ble, 2002;
Humason; 1979) Scalons of 56 um thickriess were cut by

- rotary microjome and stained with Harris’s hemaioxylin and

eosin (H&E). Finally, the. hlstologlcal structure and histo-
pathologlcal [esmn recorded as a mean prevalence in liver
and ludney was mvestlgated by usmg a Izght mxcroswpe

3 Results ‘

hep ocytest :
d e hromatm (_,ytoplasm_ of hepatocyle Was sllghtly
ned, 1st0pathol0glcalalterafionsoithehvea
fromi the: Tapee River cons;_sted ot geliular

en!zzs fmm the
Qmu ular aitcr-




Figure 1. Micrographs of liver {A) and kidney {B-D) of H. :
JSilamentus, B = Bowman'’s apsule mpture D= (Eamage- -
of endothelial cell, Dg = dilation of gfumemlus Dh=de- -
generation in the hematopoietic tissue, Dt = Llegenermlon .
of renal tubules, E = eosinophilic Cytopldsm of hepato-
cyles, G = degeneration of glomerulus, I'= 1ni1|trat10n of

macrophage. K = kidney disorganization, L = lipid

vacuoles, P = pyknosis, RBD = red bldod celis conges-
tion. Note: Scale bar S0 pm {A); 100 um (B} 20 um (C-D)
(H&E stain).

Table 1. Alteration prevalence (%) otdom:mnt hlsmp"xtholo-
gical lesions in the liver and qum,v of*Hemibagrus
Jilamentus caught tfrom Tapee RIVCI durmg rainy

season.
Liver Alteration Prevalence
(n=20) %)
Cellular swelling IOO
Eosinophitic cytoplasm in hepatocyte w100

Infiltration of macrophage
Pyknotic nuclei
Large lipid vacuoles

Kidney
(n=20)

Bowman’s capsule rupture
Glomerular alterations

Kidney degeneration

Hydropic swelling of renal tubules
Cellular debris

Pyknosis of renal tubules

Hyaline dropiet of renal tubules

: lver and kzdney
ny 4 9 ausuble that a-lot of water during

i could dxlute pesuuda,s and other paltutants. [n
anner, the atrazme herbicide group has-also been

i }repm ted from rainy season in both sediment and fish tissue
(Pum:op/r!es proctozys!on} from Nan river, northern Thailand
(Senarst, 2011). However, éur observation is not unreason-
 able that'the lesions on theitarget organs might have been a
direct oytcome of poliutants including pesticides, métals

and fertilizets; whz(,h enter thc river with runoff. Fish are

Tsusceptlb[e to Lhange in their surrounding cnwronments as
~ovedl as.an’ increase in pollutlon ‘and fish health provides a

good precursory measure of the health status of a spemm

.aquam ecosystem Early t0\1c, eifects of pol}unon may be
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Hendricks, 1985). ; ; _
The kidney is one of the major organs that expless

texic eftects. The histopathological changes in the kldney at .-
the level of the glomerulus and tubule in fish aﬂel exposure

to pollutants such as pesticides and herbludes have been
reported by many researchers (Melaa ef af., 2007; Aysel et

al., 2008; Yenchum, 2010). Hydropic sweiling, hyaline droplét -

deposition, glomerular degeneration, and necrosis of renal
tubuies were shown after exposure to carbofuran { Yenchum, :
2010). According to Aysel ef al. (2008), after exposure to
ammonia the kidney tissues of the hyperemia and glomieru-
lenephritis showed necrosis, phagocytic areas, mterce]iulal
space among parenquimal cells, and atypical cells smuhr to
the histological study by Melaa et af. (2007), who made these
observations after methyl mercury exposure. Furthermore,
fish exposed to deltamethrin showed degeneration in the
epithelial cells of the renal tubule, pyknosis in the hemato-
poietic tissue, dilation of the glomerulus, and degeneration of
the glomerulus and hypertrophied cells (Cengiz and Unli,
2006). The hyaline droplets likely represented protcln_
reabsorbed from the glomeruler filtrate afier being contari-
nated by glyphosate {Jiraungkoorskul ef al., 2003), Other fish -
species exposed to natural petroleum also displayed dilation
of blood capillaries in the glomerulus and mﬂammatlon
{Pacheco and Santos, 2002).

in brief, the histological changes in the’ Lurrcnt study o

were abserved in the liver and kidney of the yellow' mystus

Hemibagrus filamentus, occupying in the Tapee River Itivas
indicated that the fish were responding to the dire effects
ofthe contaminants. The pathological changes wére znduucd'

in the kidneys of ditferent fish by different po[lutants bur -

the extent of dﬂmagt varies dependlng upon the dose _ot

pesnudcs and other poEIutants in the mtural
{water and sediment) need to be lnvesugated O

information confirms that histopathological i
good biomarkers for field assessment, in particy
areas that are naturally subject to a mul[lpflCltjl
mental variations, Here we emphasize that hlStOpa ho ogy IS
able to evaluate the early effects and the responses to auute
exposure to chemical stressors. The data from this study w1li
enhance our understanding of ecosystems' an ‘gamsm
health, which can then be conveyed to locat, people and
communities to effective manage and thus decreasc the use
of pesticides, herbicides, and other L,ontammants :
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