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ABSTRACT

Surfactants such as linear alkylbenzene sulfonét#sS) are widely used in the formulation of detetgein
commercial products. After utilization, they arsahiarged to aguatic ecosystems, causing risk tataglife. In the
present study, the liver histological damage of @aspian Kutum, Rutilus frisii kutum, exposed t@¢hsublethal
concentrations of Surfactant detergent, Linear l&gzene Sulfonate (LAS) for short terms inter{24s48,72 and
96 hours) is assessed. Histopathological changeservied in liver structure include irregular-shapedclei,
congestion and dilation of sinusoid. Results dernatesi that exposure duration affected the livessties of
Caspian kutum more than the concentration of LAIS di
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INTRODUCTION

Linear alkylbenzene sulphonates (LASs) are highatew soluble surface active agents widely usedyihgtic
laundry detergent formulation and household cleapimducts [1]. Most of the detergents consumedimeharged
via urban sewer systems into the marine medium,l&mge extent without prior treatment of the sewvHgl]. Most
of domestic sewage flows into the Caspian Seafttlirecthrough rivers without sewage treatment [16]the cases
of untreated wastewater discharge, concentratibh#&8 may reach higher concentrations at the impzacte [11].
Rutilus frisii kutunis important and economical species of Caspianf8edlowadays, migration of Caspian Kutum
has been reduced because of excessive pollutiomivefs [16]. The environmental risk assessment and
ecotoxicological involve the use of biomarkers deed to highlight an early stage of pollution [8].
Histopathological studies have been conducted i éstablish causal relationships between contamiegposure
and various biological responses in the laborastugies. These histopathological investigationsehasen proved
to be a sensitive tool to detect direct effectscldémical compounds within target organs of fisHahoratory
experiments [15]The liver plays a primary role in the metabolisnd axcretion of xenobiotic compounds with
morphological alterations occurring in some toxionditions [12]. Limited papers were published ore th
histopathological effect of LAS on fish liver [7,1]L This is the first assessment of the effectssalblethal
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concentration of LAS in the liver of the Caspiartlka. In addition, the effects of duration with centration of
exposure of LAS on fish liver in a flow-through sy have compared.

MATERIALS AND METHODS

Paxan company (Tehran, Iran) supplied commerciabLA mixture of &-C;3 homologues with all positional
isomers except 1-phenyl and an average moleculgghtvef 343 (sodium salt derivative). Caspian Kuttny
Rutilus frisii kutum(0/5- 1 g) were obtained from rearing unit of Sdahnsari State, Rasht, Iran. Acclimatization of
fishes was done for one week in a stock tank.

Exposure Conditions

A continuous flow-through system, using city dechted water spiked with commercial LAS was prepared
according to the OECD (1992) [9]. The exposure tsmuwas renewed completely each day in order tsuen
constant concentrations. Physical and chemicabfadf water, such as temperature, pH and dissalxggen were
maintained at appropriate values similar to stashdanditions (temperature 20+ 1; pH 7.9 +0.1; %DeDneen 60-
100%). Based on the 96 h L&value of LAS for Caspian Kutum fry, 11/6 mg [6], three sublethal concentrations
(1:20, 1:10 and 1:5 of the 96 h LC50) were chos®mn, the fishes exposed to 0/58, 1/16 and 2/32 Mg L
concentrations of commercial LAS. Exposure to tHfeent concentrations was conducted in triplisaéad three
control assays were run simultaneously. The comardts were kept under the same conditions withddition of
surfactant. Sampling of fishes was done after 34,72 and 96 hours from the beginning of experim&aily
Samples of water were taken and measured for emgsthat the concentration of toxicant maintainechear as
possible to the nominal value.

Water analysis

Water samples (50 mL) were extracted by solid-plageaction with ODS SPE columns (SPE-C18 purchésed
Applied Separations) as described by Tellsal [17]. LAS was eluted from the column with 5 mL GH30OH
(Merck). The samples were dissolved in 1 ml of CH3énd transferred to HPLC vials, after evaporatibrihe
solvent. LAS concentration in water was determibgdeversed-phase HPLC with fluorescence detection.

Histological analysis

After anesthetizing of fishes, the livers were reethand fixed by Bouin’s solution. Then tissuesevgrocessed in

a routine paraffin embedding procedure. Sectionssgim thick were taken which were later stained by
haematoxylin and eosin method. Stained sectiomgeeod examined by light microscope.

RESULTS

Fig.1 normal liver tissue ofR. firrisi kutum exposed to 0.00 mg £ LAS after 96h. H&E.Bar:25um; (a)
hepatocytes with a nucleus (b) sinusoid.
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Result of water analysis
The concentration of LAS in water was maintainetD%6 of selected concentration.

Result of histological analysis
Histopathological changes were not observed iditlee of the control fish. The hepatic parenchyrhawss regular
distribution of hepatocytes disposed around thewas system (sinusoids) (Fig.1).

In the case of 24 hours of exposure to 0.58 M@LLAS, the liver didn’t show any histopathologichanges (Fig.
2-1). For 48 hours congestion, i.e. the increag@eblood volume in the blood capillaries was obse (Fig. 2-2).
After 72 and 96 hours of this concentration of LABngestion and dilation of sinusoids were seeg. (&3 and 2-
4).

SO 5 e

LA =

Fig.2 Liver tissue ofRutilusfirrisi kutum exposed to 0.58 mg t of LAS.
H&E. each Bar:25um(2-1) After 24h ;(2-2) after 48h- (a) congestiotf2-3) after 72h- (a) congestion and dilation of sinuspi@-4) after 96h-
(a) congestion and dilation of sinusoids.

In the liver of fish examined after 24 hours of espre to 1.16 mg't of LAS congestion was observed (Fig. 3-1)
After 48 and 72 hours of exposure to the same curet@on of LAS, congestion and dilation of sinudsiwere

noticed (Fig.3-2 and 3-3). In the cases of exposmi@6 hours, there was more congestion and dilaifcsinusoids
(Fig. 3-4).
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Fig.3 Liver tissue ofRutilusfirrisi kutum exposed to 1.16 mg t of LAS.
H&E. each Bar:25um(3-1) After 24h- (a) congestiorf3-2) after 48h- (a) congestion and dilation of sinuspi(s-3) after 72h- (a) congestion
and dilation of sinusoidg3-4) after 96h- (a) congestion and dilation of sinusoid

In the fish exposed to 2.32 mg'LLAS for 24 h, irregular-shaped nuclei was seem.(Bi-1). After 48 hours,
congestion and dilation of sinusoids were notidéid.(4-2). In the case of 72 and 96 h congestiah ditation of
sinusoids and irregular-shaped nuclei of hepatsdytee taken place (Fig. 4-3 and 4-4).
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Fig.4 Liver tissue ofRutilusfirrisi kutum exposed to 2.32 mg t of LAS.
H&E. each Bar:25um(4-1) After 24h - (a) irregular-shaped nuclé4-2) after 48h (a) congestion of sinusoi@4:3) after 72h- (a) congestion
and dilation of sinusoids (b) irregular-shaped reic(4-4) after 96h- (a) congestion (b) congestion and d@itabf sinusoids (c) irregular-shaped
nuclei.

DISCUSSION

The liver is the main organ for detoxification [4jad due to its function, blood supply and posifib3], it is one of
the organs most affected by contaminants in thewas]. In the present study dilation of sinuseictsngestion and
irregular-shaped nuclei were detectedRiririsii kutumexposed to sublethal concentrations of LAS. Caotigesnd

blood stagnation have been observed in liver dieisexposed to LAS in the previous studies [7, Cbhgestion is
a blood circulation disturbance due to the increadame of the blood in the blood capillary [11JorBe studies
demonstrated that alterations in shape, number,aizl of the hepatocyte nucleus can be causedritgrnmants
[3, 5, 7, 10].Alterations in size and shape of susl have often been regarding as signs of increastabolic

activity but may be of pathological origin [5]. this study, when comparing histopathlogical changfelsvers in

the three concentrations, the higher concentratfobhAS shows more damage than the lower ones. Sutfmer

studies have shown this result for LAS [7, 11]. Tiker damages of the fish exposed to LAS surfactaay be due
to the accumulation of the surfactant in this tess$lil]. According to results the longest time iatdrof lowest
concentration was more damaged compared to théeshtime intervals of highest concentrations.iSseeems that
the duration of exposure affects more than the eamation of LAS on the liver tissues of Caspiatukol.

CONCLUSION

In the liver tissues oR. frisii kutum exposed to sublethal concentrations of LAS, cogesand dilation of
sinusoids and irregular-shaped nuclei were detedisb, the findings of the present histologicaléstigations
demonstrated a direct correlation between detergepbsure and histopathological disorders obsemeliver
tissue. So, histopathological alterations in theerlimay be useful biomarkers for the toxicity ofblethal
concentrations of LAS.
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