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ABSTRACT

The entry of detergents into wetlands may haveradvimpact on the fishes inhabiting it. With thiswthe present
study was initiated to evaluate the toxic streskiged by Sodium dodecyl sulphate (SDS) in fishiBuptrrah by
using haematological parameters as a diagnostit. fblee variation in haematological parameters (R&dod Cell,
White Blood Cell, Haemoglobin, Mean Corpuscularwoé, Mean Corpuscular Haemoglobin, Mean Corpuscular
Haemoglobin Concentration) in SDS exposed Puntugap evidenced in this study could be due to teetlranism

by which it overcome toxic stress. The immune mespelicited by the fish towards SDS is evideneete form of
significant elevation in White Blood Cell count.
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INTRODUCTION

Synthetic detergents are a diverse group of cong®and part of a larger group known as surfaceeeiients or
surfactants [1]. Increased utilization of detergeint industry as well as household purposes is mgaki as an
ecotoxicant in natural aquatic systems. Detergaltés the physicochemical parameters of the wateids and are
known to cause disorders in aquatic animals (Shams&t al, [2]. Detergents may cause damage to gills and
remove protective mucus from gills, skin and irtest This study aims to evaluate the response obus
haematological parametersRiintius parrahon exposure to SDS which is a major componengterdent.

MATERIALS AND METHODS

Live Puntius parrahfishes were collected from fresh water channelslofiad wetlands in Thrissur district, Kerala
and transported to the laboratory in well aeratmtlition. They were acclimatized in the laboratfayone month
under suitable conditions. In this study an anialétergent Sodium Dodecyl Sulphate (SDS) was usaddess its
toxic effect onPuntius parrah 96 hour median lethal concentration of SDSHantius parrahwas calculated using
probit analysis and it was found to be 10.46 mgFd&r sublethal studies, 10%, 30%, 50% of 4g0alue such as 1
mg/ L, 3 mg/ L, and 5 mg/ L, respectively were arasHealthy acclimatized adult fishes were dividted four
groups in four aquaria as aquarium | comprisingnrarcontrol group and aquaria IlI, Ill, and IV congimg
experimental groups of fishes exposed to 1mg/ Lg/3m and 5mg/ L of the detergent, respectivelgné&wal
method was adopted for the experiment in which wates renewed at every 24 hour with exact doseDS. A\ fter
the exposure period of 30 days, fishes from eaclimmere anaesthetized and blood samples werectaalldy
heart puncture of fish in Ethylenediamine tetraiacatid (EDTA) coated vials. Haemoglobin (Hb) esition, Red
Blood Cell (RBC) Count and White Blood cell (WBC)unt of both exposed and unexposed groups were done
which was later used to calculate the blood indides Mean Corpuscular Volume (MCV), Mean Corpusecul
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Haemoglobin (MCH), Mean Corpuscular Haemoglobin ¢onration according to Leet al.[3]. Haemoglobin
concentration was determined using the cianometabglebin method of Lee «l., [3] and RBC count was
carried out in a modified Neubauer Chamber afténa#0.9 % NaCl solution) dilution of the blood.

RESULTS

As depicted in Table 1, RBC count showed signifi¢én= 83.999, P < 0.001) increase in 1mg/ L of IBH600 £
0.07506) treate@untius parrahwhen compared to the control (2.6733 + 0.02338) &img/ L (2.7767 + 0.07839).
On the other hand, on exposure to higher concémtraf SDS (5 mg/ L), significant decline in RBC svavident
(2.3633 + 0.04910). Significant (F = 115.354, P.e0) increase in WBC count was evident in all 85 treated
Puntius parrah(1 mg/ L: 5.4733 + 0.15213, 3 mg/ L: 7.0633 + @68, 5 mg/ L: 8.0933 + 0.10269) when
compared to the control (4.4567 + 0.16597). Haeotugl (Hb) content of the blood also elicited sigraht
increase (F = 125.170, P < 0.001Fuantius parrahexposed to 1 mg/ L (13.2333 £ 0.24037 g/ dL) wbempared
to the control (9.7333 + 0.03333 g/ dL) and 3 mgPL4000 + 0.20817 g/ dL). Comparatively, lowest ¢timtent
was registered iRuntius parrahexposed to higher concentration of SDS (5 mg/.B080 + 0.20817 g/ dL). MCV
also elicited significant (F = 315.366, P < 0.001grease in all the SDS treatPdntius parrah(lmg/ L: 125.33 +
0.33830pm*, 3 mg/ L:115.73 + 0.7623um>, 5 mg/ L: 127.37 + 0.48074m>) when compared to the control
(107.83 + 0.33333m°). Puntius parrahexposed to highest concentration of SDS (5 mgkktprded significantly
(F = 47.568, P < 0.001) highest MCH of 37.4000 30851uug when compared to the control (36.2667 + 0.27285
pug) and 1 mg/ L SDS treated group (35.7333 £ 0.202ifj. On the other hand, minimum MCH was registered i
Puntius parrahexposed to 3 mg/ L SDS (33.1000 + 0.264%8). MCHC significantly (F = 26.901, P < 0.001)
declined in all the SDS treat&lntius parrah(1 mg/ L: 28.4333 £ 0.46667 %, 3 mg/ L: 29.3338.128559 %, 5
mg/ L: 29.7667 + 0.38442 %) when compared to SD&pased ones (33.3333 + 0.53645 %).

Table 1Variations in the haematological parameters oPuntius parrah exposed to SDS

Treatment RBC WBC Hb MCV MCH MCHC
AP mm® | (10%) mm’ (9/dL) (Hm®) (Hug) (%)
CONTROL | 2.6733+ | 4.4567 + 9.7333 107.83 £ 36.2667 + | 33.3333 +
0.02333 | 0.16597" 0.03333 0.33333 0.27288 | 0.53645

1 mg/L 3.6600+ | 5.4733+ 13.2333+ | 125.33+ 35.7333 + | 28.4333 +
0.07506" | 0.1521% 0.24037 0.33830° 0.20276" | 0.46667°
3mg/L 2.7767 + | 7.0633 9.4000 *+ 115.73 33.1000 + | 29.3333 +
0.0783% | 0.17266° 0.20817 0.76231° 0.26458 | 0.18559
5 mg/L 2.3633+ | 8.0933 * 8.3000 * 127.37 + 37.4000 + | 29.7667 +
0.0491C° | 0.10269 0.20817 0.48074 0.30557 | 0.38442
F 83.999*+ | 115354** | 125170** | 315.366*** | 47.568** | 26.901***

***Sjgnificant at P < 0.001, n =3, Values are exjaeed as mean +standard error. RBC-Red Blood ¥éBC-White Blood cell; Hb -
Haemoglobin; MCV- Mean Corpuscular Volume; MCH- Mé&2orpuscular Haemoglobin; MCHC- Mean Corpusculaétoglobin
Concentration
In a column, figures having dissimilar letters eiffignificantly according to Duncan New Multiplarigje test (DMRT).

DISCUSSION

Significant increase in WBC d?untius parrahexposed to SDS disagrees with that of Dagélal, [4] who have
observed significant reduction in WBC 8hccobranchus fossilisn exposure to subacute levels (0.45, 0.56, 0.75,
1.12 and 2.24 mgt) of sodium Lauryl Sulphate for periods of 30 afidd@ys. Further, significant decline in RBC's
and Hb inPunitus parrahon exposure to higher concentration of SDS (5 Iopgihd increase at lower concentration
(1 mg/ L) partially agrees with that of Daledaal, [4] who have reported reduction in Hb and RB@Ilathe syndet
levels and at both the exposure periods. Signifidanline in RBC count dPuntius parrahexposed to 5 mg/ L SDS
well coincides with the observations of Saxenal., [5] who have observed decreased RBC counts- @2 %) in

the detergent exposed fisBambusia affinisand being more pronounced among those exposedkeas aghen
compared to the control fishes.

As evidenced in this study, RBC count and Hb cansggnificantly elevated irfPuntius parrahexposed to low
concentration of SDS than the control. This findgains support from the observations of Shahsagtai., [2]
who have reported significantly (P < 0.05) high&number and Hb level in anionic detergent expag#d fish,
Carassus auratusin addition, they have noticed significant (P ©3) decline in WBC level in 5ppm of anionic
detergent exposed gold fisBdrrassus auratyswhen compared to the control. This observatiotoistradictory to
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the present result. Amplification of MCV, decline MCHC was observed in toxicant exposed fresh wsér
(Heteropneusts fossi)isn river Ramganga [6] .The elevation in MCH ohset at higher concentration of SDS (5
mg/ L) exposedPuntius parrahis in good accord with the findings of Arti and Rash [6] who have evidenced
amplification of MCV in toxicant exposed Ramagamjeer.

Aysel et al[7] have reported increase in WBC of European @eglguilla anguillaL., 1758) caught from polluted
station Il than the unpolluted station | of CeylRimer, Adana, Turkey and have accepted it as arespof cellular
immune system to pollution. These observations exgreith the significant elevation in WBC of SDS espd
Puntius parrah They further reported that RBC content was nécaéd inAnguilla Anguillg irrespective of the
stations (Station | : unpolluted, Station Il : pwéd). The decline in RBC count and Hb observedigher
concentration of SDS expos@dintus parrahagrees with the observations of Bielinska [8] wlave observed a
decline in erythrocyte count, Hb concentration 8@HC in Cyprinus carpioexposed to sublethal concentrations
of Sodium alkyl Benzene sulphonate. In the presaidy, MCHC significantly declined in all the SD$pesed
Puntius parrah Significantly higher WBC count registered Runtius parrahexposed to SDS is in good accord
with the observations of Samson [9] who have ole@significantly higher WBC count in wil@larias gariepinus
when compared to those reared in commercial figtm.f&Vhile, they observed no significant (P < 0.@8jerence
between Hb, PCV, RBC, MCV, MCH and MCHC of reareul avild Clarias gariepinuswhich is contradictory to
the present result.

CONCLUSION

Alteration in the various haematological parametdr$untius parrahon exposure to SDS is evidenced in this
study. Significant increase in WBC countRiintius parrahexposed to SDS observed in this study could betaue
immune response as a result of SDS stress.
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