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The present study was designed to investigate the detrimental effects of propanil on liver and kidney
of mice and probable alleviating capability of silymarine against such intoxication effects. Methods:
In an experimental study 36 albino mice were distributed in six equal groups of six each as follows:
Control group, 100mg propanil’kg, 100mg taurine/kg, 200mg taurine/kg, propanil (100 mg/kg) +
taurine (100 mg/kg), propanil (100mg/kg) + taurine200mg/kg. Treatment was via oral route and was
fed once daily for 90 days. Propanil revealed marked degenerative and necrotic alterations in kidney
and liver. Taurine improved propanil induced histopathological alteration.
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INTRODUCTION

Rice, potato is very commonly and extensively grown crops,
and often dominate the most part of landscape and thereby it
changes the ecological system in many ways. Modern
cultivation is dependent on agrochemicals as pesticides,
insecticides mainly herbicides. Herbicides are quite an
important class of agricultural pesticides. Propanil (3 ,4
dichloropropionanilide) is an acetanilide which is used to
control broadleaf weeds and most extensively used as post
emergent herbicides for rice, wheat and potato production
worldwide. Propanil is among top twenty pesticides used in
agriculture (7).

As propanil is widely used on crops like wheat and rice which
we use on daily basis that suggests that human could be at risk
of high level exposure. World Health Organization (2) has
considered Propanil slightly hazardous in terms of human risk.

3).

According to one study propanil can alter histopathology of
liver and kidney by changing dose of it in tissue of exposed
mice (4).The scope of occupational exposure to the people who
are dealing with this chemical like retailers of product, farmers,
and people in manufacturing units is also there. Chloracne
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observed in industrial workers during propanil manufacturing
which was primarily due to other chemical contaminants
present in it (5), (6).

Study has also conducted on mammalian toxicity as in mice; it
suppresses the activity of natural killer cells which suggests
that it has immunotoxic potential (7), (18), (9). When given
intraperitoneally to mice, it hinders the function of nervous
system and many reflex activities (/0). Male rats were fed 1600
mg kg propanil over a period of 2-years and mortality was
observed in them (11). Hemo-lytic anemia and
methemoglobinemia, is found primarily in self poisoned
humans who ultimately led to their death (6), (12). Propanil is
an immunotoxicant in many models, which reduces the
formation of cytokines as well as the number of CD41CD81
thymocytes (9), (13), (14), (15). In cases of human propanil
poisoning nephrotoxicity and hepatotoxicity have been reported
(16), (12) and animal studies (17), (18).

Antioxidants play important role in regulation of physiological
and pathological processes. Antioxidant protect the cells and
tissues against deleterious effects of reactive oxygen species
and other free radicals. Taurine (2-aminoethanesulphonic acid)
is actually an amino acid which is present in many animal
tissues like kidney, liver and brain majorly but in very minute
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quantity. (19). Taurine is synthesized during cysteine and
methionine metabolism. Taurine function actively in
osmoregulation, detoxification, membrane stabilization etc.
(20),(21). Taurine acts as antioxidant because it can stabilize
the bio-membranes and scavenge reactive oxygen species (19).
It has been seen in urine excretion patterns many a times that
taurine participates in many physiological and biological
processes in kidney. As taurine participates in several
biological processes in kidney, and kidney affects taurine
homeostasis. As taurine is soluble in waters and it doesn’t
incorporate into protein structure, so it act as zwitterions at
physiologic pH and maintain osmotic balance within cell an it
is present in very minute quantity inside it (20), (21).

To the best of our knowledge, there are no studies concerning
the nephroprotective effect of taurine against propanil
intoxication. Therefore, the present study was carried out to
investigate (a) the adverse effect of subchronic propanil
intoxication on the kidney based on serum biochemical
parameters, oxidative stress (b) the probable ameliorating effect
of taurine against propanil intoxication in mice.

METHODOLOGY
Chemicals

Herbicide propanil PESTANAL #, analytical standard was
purchased from Sigma-Aldrich Co.Ltd.St. Louis, USA  and
taurine was purchased from LOBA chemie, (EDTA) hydrogen
peroxide, sulphuric acid, diethyl triamine penta acetic acid,
sodium dodecyl sulphate, TBA and pyrogallol, were purchased
from E Merks Ltd. Mumbai India. All other chemicals were of
technical grade and purchased from Loba Chemie, Mumbai
India.

Animals

Colony bred Swiss albino mice weighing 18-20gm obtained
from Institute of Animal health and Veterinary and Biological
Products, Rasalpura, Mhow, Madhya Pradesh were used for
this study. The animals were maintained at 22+3°C with 50-
70% relative humidity and 12:12 hrs of light and dark cycles
and were kept in well ventilated cages. The animals were fed
with calculated amount of laboratory pellet diet procured from
government agricultural college, Indore, India, and water ad
libitum. Animals were maintained as per the guidelines laid
down by (CPCSEA) Ref.No- 1063/DDS/2014-15.

Experimental protocol

Mice were divided into six groups of six animals in each group
and were allowed free access to feed and water for 20 days
before the commencement of the experiment. As both the drugs
were given in pellet diet, so mice were closely studied for a
period of 20 days to evaluate the consumption of food
according to already studied equation. Daily dose was
calculated on the basis of following equation: DD = (SD X
BW) /F1 (Research Diet)

DD=diet dose (mg cmpd/kg Diet), SD= Single Daily Dose (mg
cmpd /kg BW/day) BW= Body Weight (gm BW/animal), F1=
Daily Food Intake (gm Diet/day) and the group were as
follows;

Group 1- Control animals (no treatment)
Group 2- Propanil treatment)

Group 3 - Taurine treatment (100mg/kg BW)

Group 4-Taurine treatment (200mg/kg/body weight a double
dose treatment)

Group 5- Propanil (100mg/kgBW) + Taurine(100mg/kg BW)
Group 6-propanil (100mg/kg BW) + Taurine (200mg/kg BW)

The dose of nephro-protectant drug was increased as it was
observed that the protection was improved by increasing the
dose to twice. All the above groups except group 1 were treated
daily for the period of 90 days.

RESULT

In order to evaluate the effects of Propanil on mouse kidney,
we treated mice for 90 days and euthanized them after
administration of the final dose. There was not any significant
clinical sign of disease during the experimental period and at
the end of the assay, all the animals were still alive.

Animal’s water and food consumption

There was statistically significant difference in water
consumption during the experimental period, although
throughout the experiment, the Propanil-treated group
manifested lower water consumption compared to the control
group (data not shown). Food intake was also lower in the
propanil-treated group, however, only at the 9" week this
became statistically evident (p=0.045) compared to the control
group. The mean weight of the animals’ organs was taken.

Tissue and Homogenate Preparation: At the end of 12 h, after
overnight fasting, mice were sacrificed by cervical dislocation;
tissues were quickly removed and rinsed with ice- cold saline,
buffer.

Histological evaluation: Representative fragments of each
organ were fixed in 10% buffered formalin for 24-48 hrs
further these tissues were processed by routine method of
dehydration in graded alcohol, clearing in xylene and than
embedded in paraffin wax. Tissue sections of 2 pum were
processed and stained with haematoxylin and eosin (H&E)
(22). The livers were sectioned for reticulin and Masson’s
trichrome staining, according to the techniques described by
Jones. Liver samples were analyzed via optical microscopy to
identify lesions. The following parameters were evaluated
architecture, fibrosis, bile ductal hyperplasia, cholestasis,
hepatocyte necrosis, the presence of inflammatory cells,
hydropic degeneration, hyperplasia, anisokaryosis, binucleated
cells, pseudo-nucleoli, apoptosis, focal hepatic necrosis and
mitosis.

Macroscopic and microscopic evaluation: Macroscopic
changes were not identified on the organs collected from the
control group; liver from one mouse of the propanil treated
group exhibited a whitish-colored lesion with a diameter less
than 1 mm. The histo-pathological liver lesions discovered
were confined to only propanil exposed group No histological
changes were found in the livers of mice belonging to the
control group. Both groups preserved normal liver architecture
(Figure 1A).

Liver

Normal liver tissue showed the typical architecture with a
central vein and hepatocytes radiating from it (Fig.1) Livers
from animals exposed to propanil presented fatty changes
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cytoplasmic hydropic degeneration and hemorrhages in group
2; and focal hepatic necrosis (Figure 2). In group 2 showed
fatty and hydropic changes with congestion of sinusoids and
infiltration of inflammatory cells treatment with taurine 100
mg/kg dose partially protected the hepatocytes, with liver
tissues showing mild focal necrosis with fatty changes (Figure
5a-d). When the dose was doubled (200 mg/kg), there was
complete restoration of hepatic architecture without any
degenerative changes in taurine along with propanil. Treatment
with taurine at 100 mg/kg dose partially protected the
hepatocytes with liver tissues showing mild focal necrosis with
fatty changes. This indicates there was not only functional
improvement, but also structural normalization of liver
parenchyma with treatment with administration of taurine.
When the dose of taurine was doubled (200 mg/kg), there was
significant restoration of hepatic architecture without any
degenerative changes. The absence of inflammatory cells may
be a possible indicator of the anti-inflammatory action of
taurine. However, some of the sections even at 100 mg/kg dose
showed mild fatty changes. Hence treatment with taurine
ameliorated the harmful effect of propanil and mice liver
exhibited normal histological structure except few
vacuolations.

Kidneys: Out of 6 mice sacrificed on 90" day, kidney of 2 mice
shown focal area of necrosis while no significant lesions were
seen in other groups. In the control group of mice showed
normal morphology of the renal parenchymal cell with well
defined normal glomeruli and tubules as shown in fig as
compared to control group kidney of treated mice which
exhibited acute necrosis of tubular epithelial layer, mainly in
cortical region and at junction of medulla and cortex. Bowman
capsule were dilated as compared to control, and there were
evident atrophy found in glomerular cells along with prominent
degenerative changes. There were circulatory disturbances like
congestion at many places in intertubular blood vessels and
edema in interstitial cells and opposite to that the group treated
with silymarine along with toxicant, silymarine improved the
intensity of lesions. There was only mild congestion of
intertubular blood vessels in taurine with propanil group but on
whole treatment with taurine exhibited nearly normal structure
of renal tissues.

DISCUSSION

The studies in rats and mice showed toxic effect of any toxicant
not only on blood or developmental processes but also on the
non reproductive organs like kidney and liver (25). The effect
of propanil on kidney could be attributed to lipid peroxidation
of cell membrane which generated such species that lead to
cells protein destruction and their by promoted cell
degradation. Propanils effect on liver tissue may be because, as
liver acts as reservoir structure and primary site of aryl acyl
amidase hydrolysis and further oxidation reactions. Propanil
acted as hepatotoxicant as, it damaged the liver cells mainly by
inducing oxidative damage and lipid peroxidation. Such results
were reported earlier also (26), where it was clearly shown that
propanil caused histopathological alteration in liver and kidney
tissue and (25),(26),(27). They found that propanil treated rats
shown hepatocellular necrosis, infiltrated lymphocytes, and
many areas of necrosis (28), (29).

Section of of liver of group 1 at 90 day showing normal architecture

Section of liver of group 2 at 90" day post treatment showing
congested blood vessel and vacculation

Section of liver of group 2 at 90™ day showing necrosis and
vacuolation (H&E 20X)

Section of liver of group 2 at 90" day post treatment showing
vacuolation and dilated sinusoidal places along with hemmorages.

20214 |Page



Arti Chauhan and Usha Gaur., Protective effect of Taurine on Histopathological Changes Due to Propanil Toxicity

When we gave taurine along with propanil, it leads to not only
functional improvement but also structural restoration and

normalization of liver parenchyma.

Section of kidney of group T1 at 90" day post treatment showing
necrosis and extensive tubular degeneration (H&E 10X)

Section of kidney of group 5 at 90™ day post treatment showing mild

degenerative changes

Section of kidney of group 6 at 90" day post treatment showing almost

normal architecture

Reference

1.

Moore MT, Pierce JR, Milam CD, Farris JL, Winchester
EL (1998) Responses of non-target aquatic organisms to
aqueous propanil exposure. Bull. Environ. Contam.
Toxicol. 61: 169-174.

World  Health  Organization = WHO  (2004a)
Recommended Classification of Pesticides by Hazard
and Guidelines to Classification, World Health
Organization, Geneva.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

McMillan DC, Freeman JP, Hinson JA. 1990a.
Metabolism of the arylamide herbicide propanil.
Microsomal metabolism and in vitro
methemoglobinemia. ToxicolApplPharmacol103:90-101.
Bluhm RE, Adedoyin A, McCarver DG, Branch
RA(1999) Development of dapsone toxicity in patients
with inflammatory dermatoses: activity of acetylation
and hydroxylation of dapsone as risk factors. Clin
Pharmacol Ther 65: 598-605.

Morse DL, Baker EL (1979) Propanil-chloracne and
methomyl toxicity in workers of a pesticide
manufacturing plant. Clin Toxicol 15:13-21.

Kimbrough RD (1980). Human health effects of selected
pesticides, chloroaniline derivatives. J Environ Sci
Health 15:972-992.

McMillan DC, Bradshaw TP, McMillan JM, Hinson JA
and Jollow DJ. (1991 (b)) Contribution of 3,4-
dichlorophenylhydroxylamine  in  propanil-induced
hemolytic anemia. Adv Exp Med Biol 283: 343-345.
McMillan DC, Leakey JEA, Arlotto MP, McMillan JM
and Hinson (1990) Metabolism of the arylamide
herbicide propanil; effects of propanil and its derivatives
on hepatic microsomal drug-metabolizing enzymes in
the rat. Toxicol and App Pharmaco 103: 102-112.
Barnett JB, Gandy J, Wilbourn D, Theus SA. 1992.
Comparison of the immunotoxicity of propanil and its
metabolite, 3,4- dichloroaniline, in C57BI/6 mice.
Fundam Appl Toxicol 18: 628-631.

Singleton SD and Murphy SD (1973) Propanil (3,4-
dichloropropionanilide)-induced methemoglobin
formation in mice in relation to acylamidase activity.
Toxicol Appl Pharmacol 25: 20-29.

Ambrose AM, Larson PS, Borzelleca JF, Hennigar GR
Jr.  1972. Toxicological studies on 30, 40-
dichloropropioanilide. Toxicol App! Pharmacol 23:650-
659.

De Silva WA and Bodinayake CK (1997) Propanil
poisoning. Ceylon MeD J 42: 81-84.

Blyler G, Landreth KS, Lillis T, Schafer R, Theus SA,
Gandy J, Barnett JB (1994) Selective myleotoxicity of
propanil. Fundam Appl Toxicol 22: 505-510.

Frost LL, Neeley YX, Schafer R, Gibson LF, Barnett JB
(2001) Propanil inhibits tumor necrosis factor-
a production by reducing nuclear levels of the
transcription factor nuclear factor-xB in the macrophage
cell line IC-21. Toxicol Appl Pharmacol 172: 185-193.
Malerba I, Castoldi AF, Parent-Massin D, Gribaldo L
(2002) In vitro myelotoxicity of propanil and 3,4-
dichloroaniline on murine and human CFU-E/BFU-E
progenitors. Toxicol. Sci. 69: 433-438

Wijekoon PNB, Sivaramakrishna N, Nimalasuriya A
(1974) Acute haemolysis and renal failure in chlorinated
hydrocarbon poison- ing. Ceylon Med J 19:37-38.
Pastorelli R, Catenacci G, Guanci M, Fanelli R, Valoti
E, Minoia C and Airoldi L (1998) 3,4 Dichloroaniline-
haemoglobin adducts in humans: preliminary data on
agricultural workers exposed to propanil. Biomarkers 3:
227-233.

Santillo M, Rippa C, Della Morte R, Villani GR,
Santangelo F, Staiano N, Mondola P. 1995.

20215|Page



International Journal of Recent Scientific Research Vol. 8, Issue, 9, pp. 20212-20216, September, 2017

19.

20.

21.

22.

23.

24.

Enhancement of tissue lipo- peroxidation in propanil-
treated rats. Toxicol Lett 78:215- 218.

Wright CE, Tallan HH, Lin YY, Gaull GE (1986)
Taurine: biological update. Annu Rev Biochem 55: 427-
453.

Chesney RW, Han X, Patters AB (2010) Taurine and the
renal system. J. Biomed. Sci 17: 1-10.
Birdsall TC (1998) Therapeutic
taurine. A/t Med Rev. 3:128-36.
Huxtable RJ (2000) Expanding the circle 1975-1999:
Sulfur biochemistry and insights on the biological
functions of taurine. Advances in experimental medicine
and biology. 483:1-25.

Han X, Patters AB, Jones DP, Zelikovic I, Chesney RW
(2006) The taurine transporter: mechanisms of
regulation. Acta Physiol (Oxf) 187:61-73.

Schlenk D, Moore CT, 1993. Distribution and
elimination of the herbicide propanil in the channel
catfish (Ictalurus punctatus). Xenobiotica 23: 1017-
1024.

applications of

25.

26.

27.

28.

29.

Pier AB, Consonni D, Bachetti S, Rubagotti M,
Baccarelli A, Zocchetti C, Pesatori AC (2001) Health
Effects of Dioxin Exposure A 20-Year Mortality
Study. American J Epidem 153: 1031-1044.

Cakici O and Akat E (2013) Propanil-induced
histopathological changes in the liver and kidney of
mice. Analytical and Quantitative Cytology and
Histology 35: 163-170.

Otuechere CA, Abarikwu SO, Rufai MA, Ohiozoje AE,
Martins E, and Farombi EO (2012) Protective effects of
vitamin C against propanil-induced hepatotoxicity in
wistar rats. Asian Pacific Journal of Tropical Disease 2:
212-217.

Kiese M (1966) The biochemical production of
ferrihemoglobin-forming derivatives from aromatic
amines, and mechanisms of ferrihemoglobin formation.
Pharmacol Rev 18: 1091-1161.

Kiese M (1970) Drug induced ferrihemoglobinemia.
Humangenetik 9: 220-223.

How to cite this article:

Arti Chauhan and Usha Gaur.2017, Protective effect of Taurine on Histopathological Changes Due to Propanil Toxicity. Int J|
Recent Sci Res. 8(9), pp. 20212-20216. DOI: http://dx.doi.org/10.24327/ijrsr.2017.0809.0850

skeosk skosk skok ok

20216 |Page



