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ABSTRACT

The mass production and application of chemicals in different areas of plant and animal sciences cause a serious
contamination to the immediate environment. Sodium Dodecyl Sulfate (SDS) is also known as Sodium Lauryl Sulfate
(SLS and commonly used in household, kitchen and laundry uses as a detergent ingredient and others. The
description of SDS is important because it is now entered into the molecular laboratories such as biochemical
research involving electrophoresis. It may have some effects on the cell or tissues of plants, animals and
microorganisms. Some of the earlier reports suggested for the further research in SDS with higher plants. The
higher plants may supply an important hereditary test method for screening and scrutinizing the genotoxic effects of
DS The available data was so meager that there was a requirement of more research in the area. Therefore, it may
be suggested to figure out the effects of SDS on the genome content of the plants, animals and microbes.
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INTRODUCTION

The environmental disturbances approach in varfouss. The flora and fauna differ in their compassand
reaction to environmental disturbances. The orgasisave a range of competence for disturbance atgmaling
and retort. The mass production and applicatiocheimicals in different areas of plant and animarsmes cause a
serious contamination to the immediate environment.

Today, Man is apprehensive very much with the aoittation of his environment. But, the hygienic eonment

has been an essential apprehension for human begrggime immemorial. The traditional soaps amdedgents
were used to prepare from plant or animal fatsHheygeople of prehistoric India. Most probably, treditional

detergents and soaps were used to wash the utdasifglry, bath and hand. Later on, modern tedyyhas
interfered with synthetic detergents and graduslilystituted the traditional soaps and detergetss Thodern man
made detergents and soaps manufacturing and psogresroduction started. Afterward industrial rieNmns

grasp the other uses of detergents. The presestgeet business is not confined to the domesticamskeneed,
accordingly, but also serving to the requiremeifitsamle and other locale where detergents may camyneed at
present.

The first synthetic detergents were prepared aed by the Germans during the First World War witgemeral
name calledNekal [1]. Most probably, it was prepared by the couplof propyl or butyl alcohol with naphthalene
and later on sulfonation of these two chemicalprimduce a detergent of short-chain alkyl naphtlaleufonate

type.

During 1920s and 1930s long-chain alcohols wertosated and sold in the market as neutralized sodialts [2].
During this period, for instance, a long-chain tdyharyl alcohols were sulfonated with benzenetlas aromatic
nucleus and the alkyl portion was made from a lavedraction. The growth of this sulfonated detatdeecame
known and sold in the marketplace as cleaning niadgéeparticularly in the USA [3].
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This was persuaded by the expansion of broad-spedaundry detergents. Therefore, the universardents may
be, generally, divided into three groups basedhamacteristics of head group cluster. It may bard@anic detergent
with a negatively charged group, cationic detergeith a positive ionic group, and a neutral detatgeith no

charged groups. A fairly known instance of aniod&tergent is Sodium Dodecyl Sulfate, SDS (Fig. The

cationic detergents are excellent sanitizationasgntatives and may acquire good germicidal priggefherefore,
it may be very much useful in hospitals and moghefcationic detergents were derived from the amasuch as
trimethylhexadecylammonium chloride (Fig. 2). Therfprmance of neutral detergents may be better thwgghhard
water as it could not react with the metals and ijpresent in the water such as pentaerythrityl paten(Fig. 3).

Today, there are different and huge numbers ofrget¢ brands available in the market which mighbhg to
different classes of detergents. At present, therdents which are used in huge extent are Lindylléenzene
Sulfonate (LAS), alcohol derivatives like Alcoholulates (AS), Alcohol Ether Sulphites (AES), Alcdho
Ethoxylates (AE), Alkylphenolethoxylates (APE), Rétum Sulfonates (PS) and Lignin. The customersduo
these detergent brands depending on their affdiyafgjuality, quantity, economy and availability brands in the
region.
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Fig. 3 Pentaerythrityl palmitate, PEP

Sodium Dodecyl Sulfate (SDS) is an alcohol detergiarived from Alcohol Sulfates. Alternatively, ig also
known as Sodium Lauryl Sulfate (SLS). SDS is repréed by molecular formula £,sNaQ,S or CH= (CHy)s-
0-SO:-Na" with molecular weight of 288.38 g mdl It is commonly used in biochemical research vy
electrophoresis. Therefore, the description of SBSmportant because it is now entered into the ecwbr
laboratories from the household, kitchen and layndes and may have some effects on the cellsretisof plants,
animals and microorganisms. The higher plants nugyply an important hereditary test method for soireg and
scrutinizing the genotoxic effects of SDS. Therefat necessary to measure the detrimental eff@cSDS on
DNA, RNA, proteins, enzymes, physiology, cytologydametabolism of plants, animals and mammals. Maeo
the field of environmental mutagenesis still regsifurther hard work to estimate thousands of nexivaste that
are released every day in our environment.

On the other hand, we may take an opportunity aftpe effects of environmental stresses (SDSany, to learn
about the molecular mechanism by which plants atéeenvironmental stresses [4]. The positive efd@SDS may
be used for genetic engineering approach to impcoee performance under stress.

Currently, SDS is used as a component in domesiitlg such as toothpastes, shampoos, shaving fdeuisle
baths, floor cleaners, car wash soaps, dispergjagtdn creams, lotions, cleansing agent in cosimedi whipping
aid in dried egg products and food additives asngmnedient. SDS, also, take part in an essentiattfan in
commerce as leather softening and wool cleaningalnpeocessing, emulsifier, penetrant in glazenpeaemover
and antifoaming agent in solid rocket propellatttenay, also, use as penetrant, flocculating anthkieg agent in
paper industry.
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EXPERIMENTAL SECTION

The materials and methods include the literatumvesu of the effects of SDS on different organisnmsl ahe
information available during the survey on the topas illustrated here.

RESULTSAND DISCUSSION

The data available on the toxicological effectsSS&fS in plants, mammals, fishes, human, and fungé wecorded
here. SDS has effects on these organisms baseldeocohcentrations and time of application. The datahe
effects of SDS were recorded in two broad headsoxécological effects and environmental fate adar.

TOXICOLOGICAL EFFECTSOF SDS

SDS may be recognized to cause injurious effectiiiomans and animals. These harmful effects depenthe
intensity of detergent concentrations and lengthexjfosure. Some of the effects of SDS in fishesmmals,
humans, bacteria, yeast and plants are illustrated.

A concentration range of SDS (0-15mg/l) induced therphological changes in kidney and spleen ohegid
(Sparus aurata L.) with a significant inhibitory effect on fertdlation success [5]. The different concentrations of
SDS (3, 5, 7 and 10 mg/l) were exposed on twentgrjile turbots $cophthalmus maximus L.) which showed 50%
mortality at 384, 190, 12 and 4h respectively. Eherere sub-lethal chronic effects of SDS on thevigal,
metabolism, and growth of juveniles Géntropomus parallelus at three different salinities [6]. There were rgpo
that SDS affects metabolism and swimming capadi@yprinus carpio L [7]. The acute toxicity of Daphnia magna
increased with growing alkyl chain length of AlcolBulfates [8].

SDS had physical and biochemical effects on cétlte®agh the membrane being the primary target &irac It may
cause epidermal cell proliferation and differemdiatin vitro [9]. It has been reported that frequegvelation of
SDS may be the source of skin irritation and hylasip in guinea pigs and more sensitive to RaltMdiit sultures
than human skin [10]. It was reported that SDS miggh unsafe by the oral route in mammals {J D200 mg/kg
bw), by the dermal route in rabbit (k= ~600 mg/kg bw) and guinea pig (>1200 mg/kg bvithwkin and eye
irritation in all respectively [11]. The treatmenit rats with SDS (100-1000 mg/kg bw/day) showedahgmented
level of cholesterol esters and phospholipids mtikaneouly reduced the levels of triglyceridesitation of the
gastro-intestinal tract, systemic toxicity on egidhal sperm and slight to moderate maternal tox[di].

SDS may be fatal or produce a serious damage thetakth of an individual, if consumed 50 g [13]. The direct
contact to SDS<20%) may cause moderate inflammation, irritatiohaf skin and repeated exposure may able to
induce dermatitis like redness, swelling and hliste[14]. SDS may be very reactive in some persam causing
respiratory irritation, difficult breathing and faer damage to the lung [15]. The hyperactivityadfody against an
antigen (non-allergic condition) is known as reaethirways dysfunction syndrome (RADS).

It has been reported the toxic effects of SDS @mgnegative bacteria [16]. The increased amouBD% in the
cytoplasm contributes to misfolding of denaturedtg@in which could be toxic to the cell with othexic effects
[17].

The SDS has an effect on different cell organebesl showed upregulated and downregulated genes in
Saccharomyces cerevisiae [18]. The products of up and down regulated gemeee localized in the cytoplasm,
mitochondria, nucleus, peroxisome and plasma mematiEo].

There were reports on the effects of antibioticsPisum sativum, paraquat inHordeum vulgare and human
Lymphocytes, insecticides organophate and zadbate onLathyrus sativus L, 6- benzylaminopurine oRicer
arietinum, BAP and IAAVicia faba, 2, 4-D onTriticum aestivum and on other plant systems [20-24]. The exposure
of V. faba root tips to high concentrations of herbicide paist, sodium metabisulfate (SMB) and potassium
metabisulfate (KMB) has been suggested the clastogemutagenic, c-mitosis, inhibition of DNA syn#ie and
effects on the spindle formation [25]. The applmatof different concentrations of sodium ascrol&a), sodium
benzoate (SB), boric acid (BA), citric acid (CA)potassium citrate (PC), sodium citrate (SC), gsitan
metabisulphite (PBS), sodium nitrite (SN) and dreabn meristematic root tips éilium cepa L. and other plant
cell at different times showed a progressive radndh mitotic index, disappearance of protein madd induction

of cytogenetic abnormalities such as laggards,gesdand micronuclei [26-27]. The toxicity of alkgllfates
towards algae ranged value between 1 and 10 m@]lL Jdmost all the chemicals has been tested f@irth
mutagenicity on different plant and animal modealsthere was not a single data available on thectffof SDS on
meristematic root tips of plants for cytogenetiaatl other parameters studied.
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ENVIRONMENTAL FATE

The biological degradation of SDS may be initiatgth primary alkyl sulfatase and hydrates to 1-dmd®l. This
(1-dodecanol) may be hydrolysed into dodecanahéngresence of primary alcohol dehydrogenase. ddeahnal
could be converted into dodecanoic acid in the eres of aldehyde dehydrogenase. The carbon molecule
dodecanoic acid could be cleaved into smaller carbolecules by-oxidation process or it might be elongated in
to longer carbon atoms such as tetradecanoic &hil carbon molecule tetradecanoic acid may bedurbed for

the production of phopholipids or could be useflutther elongation of the carbon molecule and deatibn of the
carbon molecule. The desaturation of the carboreout® may produce saturated and unsaturated feitig and
degraded b-oxidation which mineralised or incorporated intorbhass [29]. There is an uncertainity of harmful
concentrations and fractions affected for normahpbnd animal species distribution [30].

CONCLUSION

The available data suggested that the use of SD&rious industry, household products, animals aidnts is
increasing at an alarming rate. Although, thereevsarme reports of the effects of SDS on mammalise§, plants,
bacteria and yeast but it was not sufficient toctethe anything. The available data was so medgerthere was a
requirement of more research in the area. Moredtieravailable data had not been shown any adedfsets on
the genome content of the materials studied exsmpe chromosomal abnormalities in some plavitsig faba and
Allium cepa). Therefore, it may be suggested to figure outdffiects of SDS on the genome content of the plants
animals and microbes.
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