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Abstract
The study was aimed to determined hepatocytes toxicity of propachlor pesticides. The effect was studied in
mammalian system (mice) depended on evaluating the enzymatic activity of liver function tests (LFTs)
enzymes: alanine transaminase (ALT), aspartate transaminase (AST) and alkaline phosphate (ALP). The results
showed that LFTs enzymes decreased after seven days of gulping mice. Conclusion, propachlor showed acute
liver damage that reflected from LFTs activity when comparison with both vitamin C and phosphate buffer
solution as a control.
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chemical agents, such as those used in laboratories
and industries, natural chemicals (e.g., microcystins)
and herbal remedies can also induce hepatotoxicity.
Chemicals that cause liver injury are called
hepatotoxins (Pak et al., 2004).
Propachlor is 2‐chloro‐N‐isopropylacetanilide
(C11H14ClNO), trade names: Ramrod, Bexton, and CP
31393 (Morgam, 2003). It is registered for use as a
pre‐emergence herbicide on corn (all types),
soybeans (seed only), grain sorghum (milo), green
peas, pumpkins, cotton, and flax.
In corn,
Propachlor can also be applied as an early
postemergence control. Propachlor caused
mammalian cell point mutation, cytogenetic
damage and chromosomal aberration .In human
lymphocytes, or other rodent/human cell
line/strains (CDPR, 2003), cytogenetic test of
chromosomal aberrations using bone marrow
preparations of rats (HSDB, 2003). Due to the wide
Propachlor using ranges, the study aimed to
understand the residues toxicity of Propachlor on
mammalian system, mice.

Introduction
Hepatotoxicity is a general term for liver damage
(Mousa, et al., 2013; Jaeschk et al., 2002). The
symptoms of hepatotoxicity can be sign in damage
of the liver which reflected in liver enzyme levels in
the blood, when liver damaged, enzymes released
in to blood stream, the levels can be measured by
blood tests, these are called liver function tests
enzymes (LFTs) (Keeﬀe and Friedman, 2004)
included alanine transaminase (ALT), an enzyme
present in hepatocytes, releases into the blood
when hepatocytes damage, rises dramatically in
acute liver damage, viral hepatitis or paracetamol
overdose aspartate transaminase (AST), associated
with liver parenchmal cells. Its raised in acute liver
damage, but is also present in red blood cells and
cardiac and skeletal muscle and is therefore, not
specific to liver (Nyblom et al., 2002; Aggarwal and
Shishodia, 2006). Alkaline Phosphatase (ALP) is an
enzyme in the cells lining the billary ducts of the
liver. ALP levels in plasma will rise with large bile
duct obstruction, intrahepatic cholestasis or
infiltrative diseases of the liver. ALP is also present
in bone and placental tissue (Aggarwal and
Shishodia, 2006). Liver plays a central role in
transforming and clearing chemicals and is
susceptible to the toxicity from these agents
(Mumoli et al., 2006). Certain medicinal agents,
when taken in overdoses and sometimes even
when introduced within therapeutic ranges, may
injure the organ (Lancu et al., 1986).Other
chemicals agents ,such as those used in laboratories
and industries, natural chemicals and Other

Material and Methods
Solutions:
 Phosphate buffer solution (PBS) (Hudson and
Hay, 1980).
 NaOH (0.4N) prepared according to (Reitman
and Frankel, 1957).
 Colchicine solu on: Colchicine1mg (one tablet)
and sterile dis lled water 1ml .The solu on was
used immediately a er preparing 2.5 to 3 hours
(Allen et al., 1977).
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produced by liver cell or released when liver cells
are damaged (Longmore et al., 2004; Braunweld et
al., 2001).
Aspartate transaminase enzyme (AST): Table (1)
expressed that positive treatment with propachlor
related to low value of AST enzyme in the serum
(21.52)u/l with significant (p≤0.05) comparing with
the nega ve treatment (35.97)u/l, while
comparative group showed high value in enzyme
level (44.09)u/l, increasing significantly in
comparative with negative and positive treatment.
The AST result referred to caused heart attack,
infectious mononucleosis, liver disease hepatitis
and trauma when the level of this enzyme was
increasing (Longmore et al., 2004; Braunweld et al.,
2001).
Alanine transaminase enzyme (ALT): Table (1)
showed that the positive treatment as a result by
using propachlor was lowing in ALT concentration
reached to 44.09u/l and this result indicated to
different significant in comparing with negative
treatment (62.09u/l) and compara ve group
(70.04u/l) with p value (p≤0.05). The ALT results
which showed caused hepatitis, cirrhosis and
infectious mononucleosis(Longmore et al., 2004;
Braunweld et al., 2001).
Alkaline phosphates enzyme (ALP): This enzyme is
mainly implicated in the diagnosis of biliary
abstraction and was normally found in small bile
tracts in the liver, it is also found in the liver, bone,
placenta and the evaluated levels may be due to a
problem outside the liver such as a malignancy
(cancer) (Longmore et al., 2004; Braunweld et al.,
2001). Mice treatment with propachlor was showed
significantly (p≤0.05) elevated (250.096u/l),
comparison with nega ve treatment (152.061u/l)
but not as Vit. C group (p≤0.05) Table(1).

Doses: Vitamin C (180 mg/kg) as compara ve
groups (Al‐Kinani, 2005), propachlor pes cide in
(500 mg/kg) as a posi ve control (CDPR,2003) and
the PBS as a negative control (Al‐Rubaie, 2005).
Experimental plan: To study the oxidant effect and
the antioxidant in laboratory animals Propachlor
solution was injected Intraperitonially because it
lost a er (3‐12) hours by urine (CDPR, 2003; HSDB,
2003).
Preparing of liver serum: Weight 1 g from the liver
and cut it to very small pieces by sharp knife in 1 ml
from PBS and using in the same time the
Mechanism pressure of hand to crush the liver
tissue till be sticky solution then move the attain to
the centrifuge with 9,000 rpm for 20 minutes. Get
the upper layer and let the remainder in the bottom
of the test tubes, avoid the fatty layer above it,
store in freezer (‐20)Ċ until evaluate (Lancu et al.,
1986; Pak et al., 2004).
Enzymatic assay: Enzymes activity of alanine
transaminase (ALT), aspartate transaminase (AST)
were measured according to Reitman and Frankel
(1957 ), enzyme ac vity of alkaline phosphatase
(ALP) were measured according to (King and King,
1945)
Statistical analysis: The statistical analysis has been
used to study the effects of treatments in different
trails. The least significant difference (LSD) test was
used to signify a comparison between the means
(SAS, 2001).

Results and Discussion
Liver function tests (LFTs) changes: The liver carries
out
numerous
synthetic,
excretion
and
detoxification functions, however only a minority of
these can be measured by levels of products in the
blood figure (1). Liver func on testes (LFTs)
measure the concentration of various different
protein and enzyme in the blood that are either
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Figure (1): Liver func on tests (LFTs) in the serum of white mice.
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Table (1): Liver enzymes ac vity in the serum of white mice (means ±SE, n= 8 mice/group).
Treatments
Enzymes
Negative treat
Comparative groups, Propachlor treatment
(PBS)
Vit. C (180mg/kg)
(500mg/kg)
AST
35.97± 0.02
44.09± 0.25
21.52± 0.96*
ALT
62.09± 0.09
70.04± 0.47
44.09± 0.71*
ALP
152.061± 0.59
382.213± 0.09*
250.096± 0.99
* Probability (p≤ 0.05)
Propachlor is metabolized via the mercapturic
acid pathway and the conjugates are excreted in
the bile. The second cycle is initiated when the
biliary mercapturic acid pathway metabolites are
metabolized by microbial/intestinal C‐S lyase into
reabsorbable metabolites (possibly 2‐mercapto‐ N‐
isopropylacetanilide). The reabsorbable metaboli‐
tes are further metabolized to glucuronides by
glucuronidase enzymes and these are secreted
with the bile. These biliary glucuronides
subsequently initiate the third cycle in the
enterohepatic
circulation
of
propachlor
metabolites that cause damage of bile canal and
leak in ALP enzyme. No doubt the intestinal
microorganisms complicate the metabolic of
propachlor (in comparison with the situation in
germ‐free and antibiotic‐treated rats) and create
new non‐polar compounds from the products of
the mercapturic acid pathway, which are
reabsorbed into the blood. These new compounds
have to be converted again into polar products in
order to be excreted (Bakke et al., 1980).
Propachlor rate dose a among 25‐1000 mg/kg
appositive result in DNA repair assay reflect on
hepatocytes cells and caused dead cells (Steinmetz
and Mirsalis, 1986).
The oxidation which reflected from propachlor
damage each of glutathione reductase (Larsen and
Bakke, 1983) catalase enzyme, caused pressure on
hepatocytes is weak and dead at last (Davison et
al., 1990).
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