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Abstract – In a sub chronic dietary pretreatment protocol chlordecone (CD) is a powerful potentiator of 
CCl4 hepatotoxicity, as indicated by biochemical, hepatofunctional, histopathological, and lethality 
parameters. The purpose of this investigation is to further explore the CD + CCl4 interaction in an acute 
CD pretreatment protocol and to compare the two pretreatment protocols in terms of their effect upon 
quantitative histopathology, serum enzymes, and lethality. Groups of four male rats received one of the 
following four pretreatments: chlordecone (10 mg/kg; single po), mirex (10 mg/kg; single po), 
phenobarbital (PB) (80 mg/kg/day for 2 successive days; ip in 0.9% saline), or corn oil vehicle (1 ml/kg; 
single po). Twenty-four hours later, the rats were given a single ip injection of CCl4 (0.1 ml/kg). Twenty-
four hours after CCl4 administration, serum enzymes (SGPT, SGOT, and ICD) were measured and the 
livers removed and fixed in 10% buffered formalin for histological evaluation. The LD50 were determined 
by the method of moving averages. CD + CCl4 was the most hepatotoxic combination, in terms of serum 
enzyme elevations and lethality followed by PB + CCl4. The PB + CCl4 combination caused a greater 
degree of hepatocyte necrosis. These findings indicate that the acute pretreatment with CD enhances 
hepatotoxicity and the lethality of CCl4 in a fashion qualitatively similar to the subchronic pretreatment 
protocol. 
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INTRODUCTION 

Hepatic danger is characterized as impact of any 
operator, natural or concoction on the liver, which 
results in modification of the ordinary capacity and 
the morphology of the organ. A portion of the 
synthetics occuring in human condition are strong 
hepatotoxic specialists. Hepatic danger can be 
grouped into different classifications relying on the 
poisonous reaction. The synthetic substances may 
deliver greasy changes, rot, cirrhosis or carcinoma. 
Alongside these basic changes, physiological and 
biochemical elements of the liver are additionally 
changed. Expanded or diminished discharge of bile 
stream because of poisonous synthetics particularly 
the last reaction is of much worry in hepatic danger. 
So also go-between starch digestion, protein 
combination and its turnover might be modified 
because of poisonous impacts. Morphological and 
practical changes might be confined to the cell level 
in beginning periods. Liver contains a profoundly 
advanced protein framework, fit for biotransforming 
ordinary endogenous metabolites and remote 
synthetic concoctions. Halfway biotransformation 
items are here and there increasingly receptive and 

show toxicological communications with tissue 
large scale atoms. Outside synthetic substances 
which are discharged by means of biliary course 
are probably going to be reabsorbed to go into 
enterohepatic distribution cycle, along these lines 
over and over entering the liver tissue.  

Contingent on the concoction, the parent 
compound or its biotransformation item may 
aggregate in the liver. Numerous synthetic 
compounds are biotransformed further past the 
initiated metabolites to less responsive polar 
metabolites and wiped out by bile or the kidney in 
the wake of going into foundational dissemination. 
Hepatotoxicity might be perpetrated by a large 
number of synthetic substances, drugs and 
normally occuring synthetic compounds, for 
example, bacterial, parasitic, plant and creature 
toxicants. In some cases mixes of synthetic 
substances are probably going to improve the 
reaction. So as to shield the host from injurious 
impacts of different synthetic substances, it is 
important to comprehend the component of 
poisonous quality of these synthetic compounds. 
Aside from the liver parenchymal cells 
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(Hepatocytes) which are transcendent in the liver, 
different sorts of cells are likewise present - for its 
general capacity. These include endothelial cells 
which line the veins, bile ductular cells, collagenous 
connective tissue cells, nerve cells and Kupffer's 
cells. Notwithstanding heterogenecity of sorts there 
is additionally a heterogenous circulation of utilitarian 
qualities inside the liver lobules. Liver has an extra-
customary hold limit and recovering capacity. Bile is 
discharged from the liver which is required for the 
emulsification of dietary fat before absorption.  

Liver takes up the processed and consumed 
supplements from the fundamental flow and stores 
cartx) hydrates as glycogen, while proteins and lipids 
are integrated and utilized for different engineered 
and other metabolic acitivity. These and other put 
away substances might be used by the hepatocytes 
or discharged into circulation system either unbound 
or in relationship with bearer lipoproteins. Certain 
substances are set up by the liver in light of the 
interest of the body, (for example egg whites, plasma 
proteins, glucose, unsaturated fats, cholesterol and 
phospho lipids), which is a useful reaction of the 
organ. It is additionally a significant haemopoietic site 
during embryogenesis. Its enormous vascular limit in 
grown-up, fills in as a storage facility for blood. 
Kupffer's cells make the liver go about as a channel 
for outside particulate Hepatocytes carry on a large 
number of capacities and appropriately contain an 
all-around created arrangement of organelles. 
Mitochondria and lysosomes are inexhaustible in 
hepatocytes, Rough surfaced and smooth surfaced 
endoplasmic reticulum are very much created 
inhepatocytes. These organelles partake in the 
combination of egg whites, fibrinogen and other 
plasma proteins; the union of cholesterol and bile 
acids; the conjugation of bilirubin, medications and 
steroids before billiary discharge; the oxidative 
digestion of medications and steroids; esterfication of 
unsaturated fats to triglycerides; breakdown of 
glycogen and deiodination of tetraiodo-thyronine to 
triiodo-thyronine.  

The hepatic medication utilizing protein action is for 
the most part bound to smooth endoplasmic 
reticulum. The nearness of increasingly smooth 
endoplasmic reticulum in the centrohepatocytes 
clarifies why specific operators like CCI when 
processed to hepatotoxic specialists by SER, 
influence chemicals basically from that zone. 
Hepatotoxicity might be arranged, in view of the 
conditions of introduction, for example word related 
introduction which is either standard or inadvertent; 
self-destructive ingestion or defiled nourishment; 
maltreatment of medications; poisons which are 
incorporated in the body by bacterial development in 
G.I. tract for example Ethionin and evironmental 
nitrosamine; ecological toxins and iatrogenic 
reactions. They can likewise be classifed based on 
the property of a poison or the host attributes, for 
example the dangerous property of a substance is 
because of bizarre host helplessness. Specialists fit 

for delivering hepatotoxicity in a wide assortment of 
animal groups because of its lethal property are 
alluded to as inherent hepatotxins and if harmful 
activity of a concoction relies upon uncommon 
powerlessness of host, they are called as particular 
and the dangerous communication is alluded to as 
idiosyncracy. They can likewise be classifed based 
on system. 

LD50  

LD50 value was estimated by ―Acute Toxicity Test‖. 
The purpose of an acute toxicity test is to determine 
the nature and the extent of the untoward reactions 
which might show forth the administration of a 
single dose of the drug. Acute toxicity study of a 
new compound must be performed accurately 
during its pharmacological screening. This study is 
carried out on animals in the laboratory applying 
sophisticated procedures. A quantitative aspect of 
acute toxicity testing is a determination of drug‘s 
lethal dose. This is usually expressed as LD50, 
standing alone it conveys less information than 
does the ratio of the lethal to effective dose (LD50: 
ED50), a quantity often known as ―therapeutic 
index‖. The greater is a drug‘s therapeutic index 
the lesser will be an accidental overdose. It is a 
usual practice to calculate the lethal dose after 
administration of the drug by several routes but 
most attention will be directed towards the effects 
caused by the mode of administration. 

POTENTIAL HEALTH EFFECTS OF 
LINDANE  

The effects of lindane are primarily neurotoxic and 
are similar to those of DDT, but lindane generally 
produces a more rapid response, especially in 
increasing insect respiration to lethal levels, for 
which it was designed. As with most OC pesticides, 
lindane interferes with fluxes of cations across 
nerve cell membranes, increasing neuronal 
irritability and producing convulsions. These 
convulsions may result in death by interfering with 
pulmonary gas exchange and by generating severe 
metabolic acidosis. Neurologic effects of lindane 
exposure have been attributed to alteration of 
sodium conduction in nerve axons and on the 
picrotoxin binding site of the GABA-A receptor 
complex in the central nervous system (CNS).This 
GABA-A-antagonist property impairs the inhibitory 
tone GABA exerts on CNS neurons. Lindane and 
its metabolites can be detected and measured in 
blood and body fluids by clinical laboratory tests. 
But although lindane can be quantified, it is difficult 
to derive with certainty specific exposure levels 
based on measured blood and tissue levels. 
Further, although lindane metabolites are 
measurable, other environmental compounds, 
particularly chlorobenzene, produce the same 
metabolites. Lindane has been widely used for 
about 50 years as an insecticide on crops and in 
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medicinal formulas to treat head lice and scabies, so 
there exists a fair amount of data on its efficacy, 
safety, and toxicity. The primary routes of exposure 
are dermal absorption, ingestion, and inhalation. 

OBJECTIVES 

1. To the investigation put away substances 
might be used by the hepatocytes or 
discharged into circulation system either 
unbound or in relationship with transporter 
lipoproteins. 

2. To the examination oxidative digestion of 
medications and steroids; esterfication of 
unsaturated fats to triglycerides; breakdown 
of glycogen and deiodination of tetraiodo-
thyronine to triiodo-thyronine. 

3. To the study hepatic medication processing 
compound action Is for the most part limited 
to smooth endoplasmic reticulum. The 
nearness of progressively smooth 
endoplasmic reticulum in the Centro 
hepatocytes clarifies why particular 
operators like CCI when used to hepatotoxic 
specialists by SER, influence proteins 
essentially from that zone. 

REVIEW OF LITEARTURE 

Global distribution of arsenic:  

Arsenic is an unnecessary follow component 
(Frieden, 2013; Ilbäck et al., 2008) that raises a lot of 
worry from both ecological and human wellbeing 
points of view. Arsenic positions twentieth in wealth 
(0.0001 percent) among components in the world's 
covering, yet is broadly appropriated and generally 
connected with minerals of metals like copper, lead, 
and gold (Cullen and Reimer, 2014; Oremland and 
Stoltz, 2003). In 1979, the aggregate sum of arsenic 
discharged into the earth because of anthropogenic 
exercises was evaluated to be 53.4 106 kg (U.S. 
EPA, 1982). Certain zones, for example, portions of 
India (GuhaMazumder et al., 2016; Saha, 2014); 
Bangladesh (Chatterjee et al., 2015; Nickson et al., 
2016); and Northern Chile, Thailand, Taiwan, China, 
Inner Mongolia, Mexico, Argentina, Finland, Hungary 
(Chappell et al., 2013) and USA (Borum and 
Abernathy, 2013; Cantor, 2014) contain common 
mineral stores from which moderately elevated levels 
of inorganic arsenic may filter into ground water (Fig. 
3). 

 

Figure1. 1 Documented cases of arsenic 
problems in groundwater related to arsenic 

affected aquifers, mines and geothermal water 
across the world 

People may experience arsenic in water from wells 
bored into arsenic-rich ground strata (Hughes et al., 
2015). So the essential wellspring of arsenic in 
most human populaces is the drinking water, where 
inorganic structures prevail (Bates et al., 2012; 
Smith et al., 2013; NRC, 2016; Pott et al., 2001). 
Notwithstanding characteristic sources, use of 
arsenical pesticides, herbicides; and defoliants, 
consuming of coal, and purifying of specific 
minerals can bring arsenic into the earth (Hood, 
2014). This arsenic is chiefly shipped by water in 
nature (Ferguson and Gavis, 2017). 

RESEARCH OF METHODOLOGY 

Sodium arsenate as a test toxicant 

After a careful overview of the current writing it 
stood that, presently a day‘s arsenic is considered 
as one of the most significant natural toxicants. 
Arsenic positions the main in the best 20 
dangerous substances utilized as pesticides and is 
the twentieth most normal component in nature. In 
many nations there is normal arsenic in the earth 
(Fig. 2) and in certain nations a lot of arsenic have 
defiled the groundwater because of mining and 
other mechanical contamination. In people, arsenic 
introduction has been connected to lung disease, 
bladder malignancy, skin malignant growth, and 
tumors at a few different locales in the body. 
Sodium arsenate is considered as less poisonous 
than other pentavalent and trivalent inorganic 
arsenic mixes. So the rate and degree of sodium 
arsenate lethality is ignored. In the present 
examination, sodium arsenate is utilized as a trial 
toxicant to assess the degree of harms it incites in 
mice framework and furthermore to raise a 
mammalian model with arsenicosis for performing 
therapeutic tests. 

Rationale of the selection of test organs 

Arsenic is outstanding to cause multi organ 
poisonous quality. Be that as it may, its impacts on 
thyroid organ and testis are not all around archived. 
As of late, various investigations and surveys have 
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assessed the impact of thyroid hormones on 
legitimate advancement and capacity of human 
regenerative tracts. Furthermore, various 
investigations have concentrated on assessing the 
job of thyroid hormones on regenerative tract 
improvement in rat models (Choksi et al., 2003). 
Strangely, thyroid hormones appear to assume a 
critical job in male however not female conceptive 
tract advancement in human and rodents. Be that as 
it may, there is restricted data accessible in the 
present writing talking about the relationship of 
thyroid hormones on. 

DATA ANALYSIS 

The results of the LD50 value of all the ruthenium 
complexes are summarized in Table – 1. LD50 
determination of all the complexes were determined 
by intraperitoneal administration. The mortality of the 
animals were calculated against several 
intraperitoneal administration of ruthenium 
complexes at an interval of 48 hours and the dose 
produced 50% mortality in animals are calculated 
with the help of standard formula (table 2,3 and 
figure 1,2). The LD50 of all the ruthenium complexes 
was calculated by similar manner as shown in Table 
2,3 and figure 1,2. From the results, the LD50 value 
of Cis-[Ru(phen)2(3-Phenylazopyridine-2,6-
diamine)](ClO4), cis-[Ru(phen)2(TTZ)] (ClO4), cis-
Ru(phen)2 (BTSC)](ClO4), cis-[Ru((phen)2 
(Rabeprazole)] (ClO4) were found to be 42 mg/kg, 
76 mg/kg, 53 mg/kg, 85 mg/kg body weight 
respectively and they are too toxic in nature, while 
the LD50 value of cis-Ru(phen)2 
(Thiocarbamoylpyrazole)(ClO4), cis-
[Ru(phen)2(OPBI)](ClO4), cis-[Ru(phen)2 (nitroso-β-
naphthol)](ClO4) are 174 mg/kg, 124 mg/kg, 136 
mg/kg body weight i.p. respectively. so they are less 
toxic in nature. 

 

Figure 1.2 LD50 determination of Ru 
(Thicarbamoyl pyrazole(phen)2CIO4 in mice 

CONCLUSION 

Lindane is a well-known and extensively studied 
pesticide that is generally considered safe when 
used as directed. Acute exposure precipitates 
neurologic changes including hyperexcitability, 
tremor, and coma. Many of these abnormalities are 
reversible with supportive care. However, deaths 
have been reported following lindane ingestion. In 
two of these cases, the victims had blood levels 
exceeding 1 µg/mL. Epidemiologic studies in the 

literature suggest the possibility of subtle longterm 
neurologic and reproductive health effects; however, 
subjects in these studies were exposed to a number 
of different potentially toxic substances, making it 
difficult to attribute findings specifically to lindane. 
Because of the potential risks associated with 
lindane, its use is no longer recommended as the 
first-line drug therapy for treating scabies and body 
lice. Although individuals should use lindane with 
caution, when used appropriately, it is generally 
considered a safe and effective pesticide. 
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