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CHAPTER |
INTRODUCTION

Human dominance over environment in recent years has assumed
such enormous dimensions that natures scheme of self sustaining environment
has been thrown out of gear. This has resﬂlted in problems including pollution,
which is defined as the presence of chemical, physical and biological factors in
the environment capable of inducing injurious effects on human, plant or animal

life or environment itself.

Environmental pollution is a major global problem posing serious
threat to the health of man and animals. Most of the environmental pollutants are
hazardous to surrounding living things. These pollutants include heavy toxic
metals such as lead, arsenic, zinc, copper, mercury, nickel, chromium, vanadium,
antimony, cobalt, beryllium, cadmium manganese, tin etc. Globalization and
modern industrialization has infroduced these harmful metals by various means
in the environment. These metals are particularly dangerous because they tend
to bio-accumulate in the body tissues and organs (Luckey et al.1975; Babalola et
al. 2005). In recent years, lead has become a regulatory concern and subject of
much interest among pharmacologist, environmental scientist and clinicians
because of its widespread distribution in environment due to its continuous
emission from industrial sources, automobile exhaust and its pharmacological

behavior to remain bound to mammalian tissues for a long duration.

Lead is a ubiquitous and versatile metal which has been used by
mankind for many years. It ranks as one of the most serious environmental
poisons amongst the toxic heavy metals all over the world. Lead ranks second of
the 275 substances on the ATSDR/EPA pricrity list of hazardous substances for
2003 (ATSDR, 2003). Lead is a common cause of poisoning of domestic animals
throughout the world. It is a heavy, low melting, bluish-gray metal that occurs
naturally in the Earth’s crust. However, it is rarely found naturally as a metal. It is
usually found combined with two or more other elements to form lead
compounds. The important sources of lead exposure include gasoline additives,
food can solder, lead-based paints, ceramic glazes, drinking water system,

cosmetics and plastic recycling industries. It also occurs from burning of coal, air



born effluents smelters lead-plates in automotive batteries, fishing sinkers, lead
shotgun pellets, sewage sludge and use of lead compound in different industrial
processes. Research has also shown that lead is present in tobacco, cigarettes
contain 2.4 ug of lead and 5% of this occurs in ash and side stream smoke
(Mussalo-Rauhmaa et al., 1986).

Lead induces wide range of physiological, biochemical and behavioral
dysfunctions. It is absorbed in the body following ingestion and inhalation
exposure and distributed in soft tissues and bones via bloqd. The soft tissues that
take up lead are liver, kidney and in small amount brain and muscles. It affects
central nervous system and is also irritating, immunosuppressive, genotoxic,
teratogenic, nephrotoxic and toxic to the haemopoetic, reproductive and urinary
system. (Garge 2000) The condition caused by lead is known as ‘plumbism’. It

also affects bone and has been shown to be carcinogenic in rats and mice.

Toxicopathological investigation of lead in female rats conducted by
Kale (2008) indicated its hepatotoxic, nepharotoxic effect and adverse effect on
reproductive organs. Similar studies on quails and poultry have been conducted
by Wagh(2006), Deshmukh (2006) and Raheman (2006) who observed its

adverse effect on visceral organs.

Effect of lead on reproductive systems is also well documented. Lead
is a male reproductive toxicant (Winder, 1989), the primary mechanism of the
toxic action of lead appears to be a disruption of the hypothalamic control of
pituitary hormone secretion and in turn, spermatogenesis (Sokol, 1987). Since
male do not possess accessory reproductive organs, reproductive potential
relates to three factors; sperm availability, quality and quantity (Tsuji and
Karagatzides, 2001).In females, menstrual irregularities, preterm deliveries and
still births have been reported (WHO, 1986).

Toxicologists, the scientists who help determine the limits for safe use
of materials, use modern technological research methods, including tests on
animals, to protect human and animal health and the environment. Toxicological
research and testing helps us to live safely and to derive benefit from natural and
synthetic substances while avoiding harm. Veterinarians have sworn an oath to
protect animal health and relieve suffering in their patients. Yet they are equally

committed to promoting public health and advancing medical knowledge about



animals as well as humans. The tension between these dual obligations is
nowhere more profound than in the field of laboratory animal medicine. Although
distribution of metals in the animal body has been studied in detail, much of the
data refer to studies in laboratory animals, often with amounts of metals that

result in acute or chronic toxicity.

Today, Ayurvedic, Homeopathic and Unani physicians utilize
numerous species of medicinal plants that found their way a long time ago into
the Hindu Materia medica (Rao, 1987). India has a long history in traditional
health practices. In India around 20,000 medicinal plant species have been
recorded recently (Dev, 1997), but more than 500 traditional communities use
about 800 plant species for curing different diseases (Kamboj, 2000). Currently
80 % of the world population depends on plant-derived medicine for the first line
of primary health care for human alleviation because it has no side effects (Veale
et al,, 1992). Many medicinal plants are known for their protective role against

liver and kidney damage.

Plumbago zeylanica, commonly known as “White Chitrak”
(family:Plumbaginaceae) is a perennial herb grown cultivated extensively
throughout India. Lead wort (Latin plumbago), a lead like ore alluding to historical
use as a cure for lead poisoning has been described by Smith( 1753). It's an
early belief that the plants could cure lead poisoning (Lledo 1998) which is also

known as plumbism.

”m

Administration of “plumbagin” isolate of Plumbago zeylanica showed
anticancer, antibacterial as we]l. as antifungal activities in wistar rat.
(Krishanaswamy and Purshothaman, 1980) . A wide range of therapeutic effects
of roots of Plumbago zeylanica including anti-atherogenic, cardiotonic,

hepatoprotective, and neuro protective properties (Tilak et al. 2004).

Roots and root barks of this plant are the most frequently used plant
parts which have plumbagin which closely resembles the vitamin K and the
anticoagulant property of P. zeylanica might be similar to coumarin derivative, the
hemorrhage may be due to the competitive inhibition of vitamin K activity, needed
for the synthesis of clotting factors (Santhakumari et al.1978). The anticoagulant
activity of the P. zeylanica was reported after an hour exposure and the effect of

P. zeylanica on platelets and coagulation profile lead to the development of an



antithrombotic drug (Shah et al. 2004). The root of P. zeylanica has been
reported in the literature for its biological activity such as antiparasitic
(Ramachandra and Ravishankar, 2002) and insect antifeedant (Alluri and Rao,
2005).

o]

The extract of some species of plumbaginales and also some isolated
compounds reveals to be of great importance in the search of new drugs for the
treatment of many diseases such as Leishmaniasis, Chagas’ disease, Malaria,
and Cancer (Selma et al. 2003). Roots, bark and seeds of the plants are known
for promoting digestion, stimulation of central nervous system, treatment of skin

diseases, chicken pox, influenza, Black water fever in Ethiopia.

Present studies on pathology of experimental lead toxicity and effect
of Plumbago zeylanica were conducted in adult non pregnant female wistar rats
to evaluate its histotoxic effect with special emphasis on reproductive organs. As
very less information is available regarding this plant , the experiment was

planned with following objectives

1) Toxicopathology of lead acetate @ 500 ppm level in drinking water in

female rats (Rattus norvegicus).

2) Effect on general performance, haematological and biochemical
parameter.
3) To evaluate effect of dry root powder extract of Plumbago zeylanica 100

mg/kg body weight in female rats given lead acetate at 500ppm levels on

the basis of gross and histopathological alteration in visceral organs.
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REVIEW OF LITERATURE

Lead is a ubiquitous and versatile metal which has been used by
mankind for many years. It ranks as one of the most serious environmental

poisons amongst the toxic heavy metals all over the world.

Lead is a cumulative poison and exposure even to small amounts
can raise the body's content to toxic levels with negative effects on general

health, reproduction, behavior, and potentially leading to death.

After Pb enters the body, it can travel along several pathways
depending on its source and, by extension, its bioavailability. The fraction of Pb
that is absorbed depends mainly on the physical and chemical form, particularly
particle size and the solubility of the specific compound. Other important factors
are specific to the exposed subject, such as age, sex, nutritional status and,
possibly, genetic background. Once absorbed into the blood it has a mean
biological half-life of about 40 days in adult males. The half life in children and in
pregnant women was reported to be longer, because of bone remodelling
(Barbosa et al., 2005).

Lead has very high affinity for red blood cells, it has been shown
that lead inhibits the enzymes &-aminolevulinic acid dehydratase (ALAD) and
ferrochelatase of the heme synthetic pathway thus preventing conversion of ALA
to porphobilinogen and inhibits incorporation of iron into the protoporphyrin
respectively. This results in reduced heme synthesis and elevated levels of the
precursor 8-aminolevulinic acid (ALA), which is a weak gamma-aminobutyric acid
(GABA) agonist that decreases GABA release by presynaptic inhibition (Babalola
et al, 2010).

The toxicity of high-dose lead exposure affects the reproductive
function in female. Female workers at high dose lead exposure had reported an
increase in the frequency of miscarriages and stillbirths. Increased prevalence of
menstrual disturbances, spontaneous abortion and threatened abortion were
reported to occur among lead exposed women. Lead acetate is, however,
reported to arrest growth and maturation of the ovarian follicles upon oral

administration to mice (Jabeen et al, 2010)



Herbal products are extensively used globally for the treatment of
many diseases where allopathic fails or has severe side effects. Psycho neural
drugs are also have very serious side effects like physical dependence,
tolerance, deterioration of cognitive function and affect on respiratory, digestive
and immune system. So in this contest the treatment through natural source is
seen with the hope that they have the lesser side effects than that observed with
synthetic drugs. Plumbago zeylanica L. commonly known as white chitrak (family:
plumbaginaceae) is a perennial herb that is grown in most parts of India and is
used in the traditional system of Indian medicine against a number of ailments

including skin diseases, diarrhea and leprosy .( Vishanukant et al, 2010 )

Plumbago is a genus of 10-20 species of flowering plants in the
family Plumbaginaceae, native to warm temperate to tropical regions of the world.
Common names include plumbago and leadwort (names which are also shared
by the genus Ceratostigma). The name Plumbago is derived from Latin plumbum
("lead"), either from the lead-blue flower colour of some species (OED), or_from

the plant at one time being a supposed cure for lead poisoning. (Huxley 1992).

The active principle ‘Plumbagin’ of Plumbago zeylanica
responsible for many therapeutic effects. Plant preparations are used for
treatment of arthritis, epilepsy, hysteria and disease of nervous system. It also
possesses antibacterial, antifungal, anticarcinogenic and radiomodifying

properties.( Krishnaswamy and Purushothaman1980 and Bopaiah 2001)

Kantha et al. (2010) showed that Plumbago zeylanica is important

medicinal plant which are used for anti-inflammatory, antimicrobial diseases.

The Plumbago zeylanica root extract is hypoglycemic,

hepatoprotective in nature mentioned by Zarmouh (2010)

The latin Plumbago word indicates a lead like ore alluding to its

historical use as cure for lead poisoning mentioned by Smith (1753)

Considering medicinal properties of Plumbago zeylanica during
lead toxicity literature reviewed during present studies is grouped under following
head.



2.1 Effect of Lead toxicity
2.1.1 General performance and clinical sings
2.1.2 Hematological Investigations
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2.3 Plumbago zeylanica in Lead Toxicity

2.1 Effect of Lead Toxicity

2.1.1 General Performance and Clinical Sings

Various authors have described general performance and clinical
symptoms in experimental and accidental poisoning during lead toxicity in various

animals

Vodella et al. (1997) studied the effect of drinking water
contaminant (arsenic, cadmium, lead, benzene and trichloroethylene) on
reproductive performance, egg quality and embryo toxicity in broiler breeders.
They concluded that drinking water containing a mixture of five chemicals
resulted in lower reproductive performance as indicated by decreased egg
production, decreased egg weight, decreased hatchability and increased

embryonic mortality

Garg (2000) described the prominent signs of lead toxicosis as
anorexia, ataxia, loss of condition, wing and leg weakness, anemia and

gastrointestinal abnormalities.



Ozcelik et al. (2003) studies effect of lead on performance of
chicks due to its accumulation in body tissues. Day old chicks were divided in to
two groups as experimental and control. Experimental group birds were given
lead acetate @ 300mg/ kg in for four weeks. They observed significant lower live

mean weight of experimental group than that of control group birds.

Vijaykumar et al. (2006) carried out experimental lead acetate
intoxication @ 500ppm in feed from 2 week onward. They observed that the
silent signs observed in lead acetate fed group were dullness depression,

anemia, ruffled feather greenish diarrhea in broilers.

Deshmukh (2006) studied pathology of experimental lead toxicity
in broilers for a period of six weeks. Group | birds serve as control where as
group Il, lll, IV birds were given lead acetate at 100, 200 and 300ppm. Clinical
symptom of greenish watery diarrhoea was evident in group 11,11l and 1V birds (40,
61.90 and 70.00 percentage birds respectively) other clinical symptoms
described were respiratory distress, deformities of claws, pale discoloration of
shanks and dose dependent decrease in feed consumption. Birds from group Il
and IV reveled significant decrease in body weights, and feed consumption per

kg weight gain

Rahman (2006) studied effect of lead toxicity on growth and
performance of broilers . The effect of lead toxicity on general performance of
broilers was evaluated on the basis of feed consumption, average weekly body
weights, body weight gain and feed convegsion ratio. The minimum feed intake &
lower average weights was observed in group lll i.e. birds receiving 400 ppm lead

acetate in drinking

Ghule (2007) described clinical symptoms of weakness, lameness,
debility and loss of feathers in lead treated group. Highest feed consumption with
better feed conversion efficiency was recorded in control group as compared to
treatment group. Treatment group birds revealed dose dependent decrease in

average weekly body weights and weekly body weight gain when compared with



control group.

In rats , Brahmankar (2008) studied effect of lead acetate at 500,
700, 1000 ppm in drinking water for 4 weeks period pesty dark brown colour

faces and dose dependent decrease in average feed consumption, water

consumption and body weights .

Kale (2008) conducted a experiment on forty adult female rats
given 100, 250, 500 ppm lead acetate in drinking water for four weeks. Lead
treated group rats reveals decrease in feed consumption, water consumption and

body weight .

Gongale (2009) conducted their studies on avian species viz.
quails to evaluate effect of feeding -Iead acetate on general performance and
clinical signs. They reported weakness, lameness, debility, loss of feathers,
greenish watery diarrhea, deformalities of claws, reduction in feed consumption,

average body weight and body weight gain.

Meshram (2009) described clinical symptoms of greenish watery
diarrhoea, respiratory distress, deformities of claws, pale discoloration of shanks
and dose dependent decrease in feed consumption. There was significant
decrease in body weights and feed consumption per kg weight gain in quails

receiving 200 ppm lead acetate.

Suradkar (2009) studied on 48 wistar rats giving lead acetate at 1
100,1000 ppm in drinking water for 28 days revealed toxic symptoms like
weakness, lethargy, pale mucous membrane and diarrhoea along with respiratory

distress were noticed in some of the male and female rats.

Chandra et al. (2010) studied clinical symptoms in rats receiving
lead acetate at 600ppm & 100ppm and observed anorexia, reduced body weight,
poor fur condition, restlessness, mild diarrhoea, increased thirst, incordination,
ataxia, tremors, extreme nervousness, hypersensibility, ascending paralysis of

hind legs followed by foreleg.



2.1.2 Hematological Investigations

Hematological observations during lead toxicity has been studied

by various workers.

Garg (2000) reported that lead influence the synthesis of haem by
inhibiting  8-aminolevulinic acid dehydratase enzyme, conversion of
caproporphyrinogen Il to protoporphyrin IX and inhibition of haem synthesis
which is required to incorporate iron in the haem molecule. Anemia develops due
to inhibition of haem synthesis and depressant action of lead deposition in bone

marrow.

Mugahi et al. (2003) studied effects of chronic lead acetate
intoxication at 1 per cent lead acetate solution in deionised drinking water for 12
week in rats. They reported decreased RBC, increased leukocyte count,
monocytosis, eosinopenia, neutrophilia, thrombocytosis along with Howell-Jolly
bodies and basophilic stippling. They also reported nonsignificant reduction in

hemoglobin and hematocrit values.

Cetin et al. (2004) studied the effect of chronic lead intake on
hematological parameters in mice administered through drinking water at the
dose rate of 1000 ppm. Mice showed significantly lower erythrocyte count,
hematocrit and hemoglobin, MCV and MCH values than control mice. Additionally
platelet counts, total leukocyte counts and lymphocyte ratios were significantly
lower in lead treated mice than the control animals whereas neutrophil ratios was

significantly elevated in lead treated group.

In broilers significant decrease in Hb, PCV, TEC, TLC and non-
significant decrease in MCV, MCH and MCHC was revealed by Deshmukh
(2006) and Wagh (2006) given lead acetate at 100 200 and 300ppm levels in

drinking water.

Raheman ’(2006) showed significant decrease in Hb, PCV,TEC,
TLC and dose dependent decrease in MCV,MCH, ad MCHC in treatment group
birds receiving 200,400,600 and 1000 ppm lead in feed 4™ & 6™ weeks when

compared with control group birds. DLC indicated significant decrease in
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lymphocyte count and relative increase in heterophil count.

Ashour et al. (2007) investigated the effect of lead in rats @ 1000
and 2000 ppm through deionised drinking water. They recorded significant
decrease in red cell count, hemoglobin concentration and packed cell volume at
20, 40 and 60 days.

Ghule (2007) studied hematology at 6" weeks in broilers given
lead acetate at 250 and 400ppm levels in drinking water. Hb, PCV, TEC, TLC
and MCH values showed significant decrease where as MCV and MCHC values
showed non significant decrease. Treatment group birds revealed significant

decrease in total lymphocyte and relative increase in heterophil count.

Brahmankar (2008) studied hematology in male rats given lead
acetate at 500, 700, 1000 ppm in drinking water for a period of four weeks.
Significant decrease in average Hb, PCV, TEC, TLC and MCV values and non

significant decrease in MCH values

Kale (2008) studied toxicopathology of experimental lead toxicity
in female rats at 100,250 and 500 ppm and observed significant decrease in Hb,
PCV, TEC, TLC and dose dependent decrease in MCV,MCH, ad MCHC values

indicating toxic effect on hemopoitic system causing anemia.

Toxic effect of lead was studied by Ajayi et al. (2009) on
experimental induction of lead toxicity in rats lead acetate was given to rats @
100 p mol/kg of body weight intraperitoneally for period of seven days and
recorded significant increase in packed cell volume and non significant increase

in hemoglobin concentration as compared to normal rats.

Gongale (2009) studied pathology of experimental lead toxicity
(Lead acetate @ 300 ppm) and protective effect of Plumbago zeylanica in
japanese quails for a period of four weeks. On the basis of haematological
parameters lead acetate treated groups birds revealed significant decrease in Hb,
PCV, TEC, TLC and non-significant decrease in MCV, MCH and MCHC.

Toxic effect of lead @ 750ppm was studied by Ingale ( 2009) with
protective effect of Plumbago zealynica @ 50 mg/kg body wt & 100mg/kg body
wt. given to the 42 rats for the period of 42 days. On the basis of haematological

11



parameters lead acetate treated group rats revealed significant decrease in Hb,
PCV, TEC and increased TLC count.

Meshram (2009) studied toxicopathology of lead acetate and
prétective effect of Plumbago zeylanica in japanese quails for a period of four
weeks. Finding indicated increase concentration of lead in blood of lead treated
groups with decrease in Hb, PCV, TEC, TLC and non-significant decrease in
- MCV, MCH and MCHC.

Suradkar et al. (2009) studied haemato-biochemical alterations
induced by lead acetate toxicity in wistar rats. 48 Wistar rats of either sex, divided
uniformly into four different groups. The rats of group | received only deionised
water as control while, group I, Ill and IV were given lead acetate @ 1 PPM, 100
PPM and 1000 PPM, in drinking deionis ed water respectively for 28 days. In
group Il and IV dose dependant significant (P<0.05) reductions in TEC, Hb, PCV
and TLC which revealed microcytic hypochromic anemia. were observed. No
significant change was observed in neutrophil, eosinophil, basophil and monorcyte
count in any treatment groups, whereas the lymphocyte count decreased

significantly.

Chandra et al. (2010) studied the effect of chronic lead intake on
hematological parameters in rats administered orally @ 600ppm & 100ppm, and
restored significantly decreased in erythrocyte count, hematocrit and hemoglobin,
MCV, MCH & MCHC values than control mice. Platelet counts, total leukocyte
counts and lymphocyte ratios were significantly lower in lead treated rats than the
control animals whereas neutrophil ratios were significantly elevated in lead

treated rats.

Autade (2010) studied effect of Allium sativum linn. powder in
experimentally induced lead toxicity in japanese quails for a period of four weeks.
Birds receiving lead acetate(@ 300 ppm) showed significantr decrease in Hb,
PCV, TEC, TLC and non-significant decrease in MCV, MCH and MCHC.

Deshmukh (2010) studied effect of Emblica offcinals fruit powder
in experimentally induced lead toxicity(@ 300 ppm in japanese quails for a period
of 42 days and showed significant decrease in Hb, PCV, TEC, TLC and dose
dependent decrease in MCV,MCH, ad MCHC values indicating toxic effect on

hemopoitic system causing anemia.

12



2.1.3 Biochemical Investigations

Upasani and Balaraman (2001) reported that there was increase
in the levels of cholesterol, triglyceride and phospholipid in the liver, lung, heart
and kidney of rats exposed to lead.

Tatjana et al. (2003) investigated in vivo effect of Captopril on lead
induced liver injury in rats. The rats were treated with lead acetate (25 mg/kg
b.wt. i.p.) and Captopril (100 mg/kg b.wt. i.p.). Five days exposure of lead
treatment resulted in significant increase in the activity of alkaline phosphatise
while significant decrease was found in the levels of plasma total protein and

albumin.

Saly et al. (2004) observed that there were decreased levels of
blood calcium and increased level of blood phosphorus, ALP, ALT, AST in lead
treated layers as compared to control birds. Values of calcium, phosphorus, ALP,
ALT, AST in lead treated layers were found to be 4.31Tmmol.I" , 1.965 mmol.I"",
19.30 pkat.I" , 0.102 pkat.I" and 1.63 pkat.I" respectively when compared with
values of control group 4.85 mmol.I" , 1.497 mmol.I", 8.45 pkat.I", 0.050 pkat.I"
and 1.539 pkat.I"" respectively.

Deshmukh (2006) observed significant increase in AST values and
non significant increase in uric acid and creatinine levels in birds given lead
acetate at 100,200 and 300ppm levels in drinking water for period of 6 weeks.
Values of AST, uric acid and creatinine in birds given 300ppm lead acetate were
found to be 249.08 1U/dI, 14.04 and 1.84 mg/dI, respectively when compared with
values of control group 190.17 1U/dl, 8.36 and 0.59mg/dl respectively.

Rahman and Sultana (2006) evaluated chemo preventive activity
of glycyrohizin on lead acetate mediated hepatic oxidative stress and its hyper
proliferative activity in wistar rats. There was significant decrease in SGPT,

SGOT and LDH levels in animals pretreated with glycyrrhizin.

Ashour et al. (2007) observed significant increase in serum urea,
uric acid and creatinine. When lead acetate, given orally through drinking water
@ 1000 and 2000 ppm in rats and reported decrease in serum glucose value.
Values of serum urea, uric creatinine and serum glucose in lead treated rat is

56.8 mg/dl, 2.48 mg/dl, 0.86 mg/dl.75.5 mg/dl respectively as compare to control
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group rat 38.5 mg/dl,1.75 mg/dl, 0.55 mg/dl,107.2 mg/dl respectively.

Ghule (2007) observed significant decrease in serum proteins,
calcium and non significant decrease in albumin, globulin and A/G ratio. serum
phosphorus levels were significantly increased when compared with control
group birds suggesting toxic effect of lead on biochemical parameters in quails at

200, 400, 600, 1000 ppm levels.

Brahmankar (2008) observed non significant decrease in calcium,
phosphorus cholesterol, AST and ALT values showed significant increase in lead
treated group rats as compared to control group. values of suggesting

hepatorenal damage during lead toxicity at 500, 700 and 1000 ppm levels.

Moussa and Bashandy (2008) studied biophysical and biochemical
changes in the blood of 32 wistar rats exposed to 2% lead acetate in drinking
water observed significant decrease in the plasma proteins and significant
elevation of serum aspirate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP) and serum cholesterol levels after one, two,

three months of lead treatment.

Kale (2008) observed non significant decrease in total
proteins(8.21 0.49), albumin (4.90+0.20), globulin (3.31+0.46), A/G ratio
(1.59+0.18) and phosphorus (4.48+0.29) and significant decrease in plasma
calcium (10.18%1.57) levels in lead treated group rats. significant increase in
SGOT (145.26+16.28), SGPT(46.26+4.50) and Creatinine (0.98+0.09)in lead
treated group rats at 100, 250 and 5000 ppm level of lead when compaired with
values of control group i.e. total proteins (9.94+0.21), albumin (4.73+0.08),
globulin(5.20+0.17), A/G ratio (0.90+0.02), phosphorus (5.95+0.24), calcium
(10.65+1.63), SGOT (118.7+18.09), SGPT (40.53+2.77), and Creatinine
(0.60+0.12) respectively.

Gongale (2009) and Meshram (2009) studied pathology of
experimental lead toxicity and protective effect of Plumbago zeylanica in
Japanese quails for a period of four weeks. Birds receiving lead acetate indicated

hepatotoxic and nephrotoxic effect, elevated in AST, ALT, creatinine, phosphorus
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and alkaline phosphates levels.

Hamadouche et al. (2009) observed that exposure of rats to lead
showed a significant increase in blood lead concentration, ALP, Cholesterol

whereas there was decreased level of calcium, magnesium and ascorbic acid.

Suradkar et al. (2009) studied haemato-biochemical alterations
induced by lead acetate @ 1 PPM, 100 PPM and 1000 PPM, in drinking
deionised water for 28 days in 48 Wistar rats of either sex, divided uniformly into
four different groups. Dose dependant significant (P<0.05) increase in AST, ALP,
AKP,GGT, BUN and creatinine experiential while TP and albumin levels were
decreased in group Ill and IV.

Autade (2010) and Deshamukh (2010) reported increase in AST,
ALT, creatinine, phosphorus and alkaline phosphtase levels in birds suggesting

it's hepatotoxic and nephrotoxic effect at 300ppm levels

Chandra et al. (2010) studied the effect of chronic lead intake on
biochemical parameters in rats administered through orally @ dose rate 600ppm
& 100ppm. Reveled Significant decrease in total protein , albumin, and alkaline
phosphatase value significant increase in glucose , serum urea, creatinine,and
aspartate aminotransferase, bilirubin, alanine amiontransferase and serum

cholesterol have been reported.

2.1.4 Gross Pathological Observation

Various authors have reported gross pathological changes in visceral organs

during acccidental or experimental lead toxicity studies in animal and birds.

During studies conducted by National Toxicological programme
(1996) on four hundred male and four hundred female Sprague-Dawley rats
given lead acetate 0, 0.025, 0.05, 0.1, and 0.3% in drinking water,decreased
uterine and ovarian weights have been reported.

Shakoor et al. (2000) given lead and aluminium chloride
simultaneously for 90 days in rats and observed lower body weights and relative

organ weights in treatment group as well as increase in heart and kidney weights.

15



Chen et al. (2004) evaluated immunotoxicity in female Fischer 344
rats given lead acetate at 250 ppm through drinking water during pregnancy and
until parturition. They observed increased relative spleen weights of dam
however lead exposed offspring did not reveal any significant change on relative
spleen weight.

Deshmukh (2006) studied gross pathological changes in lead
treated group birds that reveled congested mesentery, liver and lung. Liver
showed brown discoloration at 300 ppm level of lead acetate. Dose dependent

decrease in organ weights was observed in most of the treatment group birds

Rahman (2006) observed decreased average weights of liver,

lungs, heart, and kidneys during experimental lead toxicity in broilers at 250,400

ppm.

In quails, Ghule (2007) also reported dose dependant decrease
average weights of liver, heart, spleen, testes, intestine, gizzard, pancreas, brain

and thymus during experimental studies on lead toxicity at 200, 400, 600, 1000
ppm.

Brahmankar (2008) studied toxicopathology of experimental lead
toxicity in male rats at 500, 700 and 1000 ppm revealed decrease carcass size
with congestion in visceral organs i.e. liver, lung, heart, spleen, kidney , brain and
mesentery with pale discolouration of mucosa and subscapular testicular edema

with marked decrease in size of lead treated group rats.

Durgut et al. (2008) studied effect of high dose lead toxication on
liver, kidneys, heart, brain and blood in rabbits. In lead treated livers were
enlarged with swollen and pale pink to grayish. Gall bladder was distended with
increased in bile fluid. Kidneys were also pale and swollen with intended outer

surface. Macroscopically myocardial muscle appeared pale.

Kale (2008) studied pathology of experimental lead toxicity in
female rats at 100, 200 and 500 ppm levels and observed decrease carcass size

with congested mesentery, brain and female genital organs. There was dose
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dependent decrease in average weights of liver, lung, heart, spleen, kidney and

brain in treatment group rats.

Gongle (2009) And Mesharam (2009) studied pathology of
experimental lead toxicity and protective effect of Plumbago zeylanica in
japanese quails for a period of four weeks. They observed that lead treated
animals livers were congested and showing dark discoloration with comparatively
decrease size. Also reported dose dependant decreased in size of liver, lungs,

heart, kidneys, brain, testicles, and ovaries.

Suradkar et al. (2010) described enlarged, pale and friable liver,
kidney shows easy peeling of capsule with no adhesion , marked congestion and
mild enlargement with bulged edges. There was congestion and erosion of
intestinal mucosa. Lung showed haemorrhages, emphysema and mild to
moderate congestion. Spleen were enlarged and congested. Heart shows mild

congestion and testes were found atrophied with engorged blood vessels.

Chandra et al. ( 2010) investigated toxicity of lead in wistar rats
fed lead acetate @ 100 ppm or 600 ppm. They restored grayish white
discoloration of capsular surface and necrotic foci irregularly distributed on the
surface of liver. Epicardial and endocardial petechiael haemorrhages on heart ,
patchy congestion with diffuse oedema in lung and metallic sheen on serosal

surface of gastrointestinal tract.

2.1.5 Histopathological Observations

(A) Visceral Organs

Sastry (2000) described that lead is a protoplasmic poison. It is
poorly excreted and hence cumulative poison in domestic animals. The important
lesions are usually found in the gastrointestinal, hemopoietic and nervous

system.

Changes in brain of rat which had received high dose of lead
acetate was observed by Kang et al. (2004). Brain of rats showed diffuse

vacuolar degeneration and increased neurovascularization of the cerebral white
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matter and hippocampus.

Rahman (2006) when studied histopathological sections of liver of
lead treated birds which revealed congestion, granular degenerative changes and
intranuclear inclusion in group receiving 400ppm of lead acetate. Kidney sections

revealed tubular nephrosis and glomerular nephritis.

Brahmankar (2008) observed dose dependent degenerative
changes in liver, kidney, heart and brain.Testicular changes included severe
degenerative changes in seminiferous tubule and absence of spermatogenesis
indicating toxic effect of lead on reproductive organ during experimental lead

toxicity.

In rabbits, Durgut et al. (2008) reported that liver showed severe
hydropic and vacuolar degeneration in hepatocytes in the lead acetate treated
groups. Hepatocytes were swollen and pycknotic. Sinusoids were fiilled with
erythrocytes and a few mononuclear cell infiltrations in the portal areas. Kidneys
showed moderate to severe cytoplasmic vacuolation and degeneration of
proximal tubular epithelial cells in cortex and brain reveled neuronal degeneration
and necrosis. Neuronophagia and glial cell proliferations were detected in cornu
ammonis and severe mononuclear cell infiltrations in Virchow-Robin spaces.

Myocardial muscle showed moderate degenerations of myofibrilles.

Kale (2008) reported degenerative changes in liver, lung, heart,
kidneys and brain in female rats given lead in drinking water. Liver and kidney
section revealed intranuclear inclusion bodies along with degeneration and focal
areas of necrosis. Satellitosis, edema and degenerative changes were seen in
brain. Uterus revealed thinning of wall with extensive endometrial hyperplasia
and lack of uterine development.

The histological changes viz. extensive granular and vacuolar
changes in hepatocyte with focal areas of haemorrhage, hyperplasia of bile duct
around the centralobular vein has been also reported by Gongale (2009).
Kidneys revealed vacuolar and degenerative changes while there was edema in
brain and mild degenerative changes in neuron.
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In rats Chandra et al. (2009) reported fatty changes and at places
focal area of coagulative necrosis with infiltration of neutrophils and macrophages
in liver. In kidney glomeruli reveled moderate tomarked vacuolization along with
proliferation and degeneration of parietal layer of epithelium lining the Bowman’s
capsule. In lungs the alveolar and septal blood vessels were congested with
accumulation of edematous fluid in the alveolar lumen. Bronchioles showed
proliferation , degeneration and desquamation of lining epithelium. Brain shows
extravagation of erythrocytes and perineuronal and perivascular oedema in
cerebral cortex . spleen reveled presence of large numbers of golden yellow
colored haemosiderin pigments in red pulp. Esophagus shows marked
hyalinization on mucosal surface. Glandular And non-glandular epithelium of
mucosa of stomach and intestine showed degeneration with infiltration.
Congestion and haemorrhages in lamina propria and hyperplasia of goblet cells
were also observed. Testes reveled mild depletion of sertoli cells and

spermatogonial cells.

Jabeen et al. (2010) studied teratogenic effects of lead acetate on
kidney in 24 albino mice. Histopathologically fetal kidney reveled thin cortex.
Renal corpuscles showed decreased in diameter and thickening of endothelial
basement membrane. In deep cortical area PCT & DCT shows tubular atrophy
and degenerative changes of the epithelial cells in lead exposed group.

Suradkar et al. (2010) studied patho-morphological changes in
tissues of wistar rats by given to lead acetate. They observed hepatocytes with
the variable degree of nuclear changes like karyolysis, karyorrhexis and
pyknosis,distortion of hepatic chords and areas of diffused vacuolar and granular
degeneration in liver. Severe congestion, haemorrhages, degeneration and
necrosis of tubular epithelium with pink staining proteinous debris in the lumen
and foci of mononuclear cells infiltration in the cortex of kidney. Desquamation
and denudation of surface epithelium, erosion, ulceration and necrosis of
intestinal villi with diffuse mononuclear cells in mucosa and submucosa in
intestine. Congestion, haemorrhages, emphysema and infiltration of monocyte in
lung, degeneration and necrosis of the lymphoid cells were observed in spleen.
Heart revealed focal area of congestion and haemorrhages in interstitium of
cardiac muscle. Testes revealed degeneration and necrosis of seminiferous

tubules.

19



Badiei et al. ( 2009) studied that effect of lead on thyroid function in
sheep reveled The function of the thyroid was evaluated by measuring the levels
of serum thyroid hormones T3, T4, FT3, FT4 and TSH. The hepatic function in
both groups was evaluated by measuring hepatic enzyme activities including
alanin amino transferase (ALT), aspartate aminotreansferase (AST), y glutamyl
transferase (GGT), and total bilirubin (TBIL) when given lead acetate (5
mg/kg/day)

Ashraf et al.(2010) studied effects of cadmium and lead on the
structure and function of thyroid gland reveled Blood sera was taken from treated
rats recorded decrease in the thyroxine (T4) and the 3, 3, 5-triiodothyronine (T3)
levels with a concomitant rise in the Thyroid Stimulator Hormone (TSH) levels.
Microscopic examination of the cellular structure of the thyroid glands of treated
rats recorded changes in the follicular cells of the thyroid tissues in the rats

exposed to Pb.

(B) Reproductive Organs :

Taupeau et al. (2001) studied effect of lead toxicity on ovaries of
mice. Ovarian changes included follicular atrecia, causing dysfunction of
folliculogenesis, with few primordial follicles and increase in atretic antral follicles.

Tchernitchin et al. (2003) evaluated the effect of chronic lead
exposure on estrogen action in the prepubertal rat uterus. Eosinophilia, edema in
the superficial and deep endometria, luminal epithelial hypertrophy and mitotic
response in all uterine cells type were inhibited by lead exposure.

Azarnia et al. (2004) observed protective role of L-cystiene against
the follicular atresia induced during lead toxicity in mouse ovary. Lead acetate
was given at the dose of 10 mg/kg intraperitonially. Changes in ovaries included
decrease in number of graffian, growing, atretic, primordial follicles and thickness
of granulosa of theca layers. These changes were not observed in groups given
treatment with a combination of L-cystiene.

Karaca and Nedjet (2006) studied effects of Spirulina on the
number of ovary mast cells in lead induced toxicity in rats. Protective effect of
Spirulina against the lead induced increase in mast cells of ovary during estrous

cycle of rat was confirmed. Experiment suggested protective effect of spirulina
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during lead toxicity induced ovarian changes.

Nampoothiri and Gupta (2006) studied the effects of lead and
cadmium on granulosa cells of Foster rats. The results demonstrated that both
lead and cadmium caused a significant reduction in gonadotropin binding, which
altered steroidogenic enzyme activity of granulosa cells. These changes

exhibited a positive correlation with membrane changes of the granulosa cells.

Kale ( 2008) studied the effects of lead on ovary and uterus of
Wister rats. He There was hyperplasia of endometrial and glandular epithelium
and few sections showed edema with haemorrhages in endometrium and
myometrium in uterus, ovary shows the congestion with scanty developing

follicles showing degenerative changes and small size corpus luteum.

OQuarda et al. (2011) studied influence of sdden cystine
supplementation and suppression on adrenal and ovary of lead exposed rat
reveled that ovary weight was also significantly decreased and has the same
manner as that of total body weight. The ovary histological study after 3 weeks
lead treatment has showed a graafian follicular atresia. When augmenting the
treatment period, full oocyte degeneration accompanied by a disappearance of

corona radiata cells and an apoptosis of granulosa cells.

Ingale (2009) studied the effects of lead on ovary with protective
effect of Plumbago zeylanica. Ovary In lead treated rats showed detached
granulosa cells from basement membrane and pyknosis of nuclei in granulosa
cells. Damage to small and medium follicles was also observed in lead treated

rats which were not recovered in Plumbago zeylanica treated rats.oii

Eugenia et al. (2008) reported that lead concentration increasing in
Fallopian tubes and uterus Comparatively . ovaries weight and uterus and

Fallopian tubes weight decreasing when given lead @ 100 ppm.

Meshram (2009) studied effects of Plumbago zeylanica against
lead induced toxicity in quails given @ 200ppm. Changes in ovaries in lead
induced group birds shows that irregularity in shape and size with degenerative
changes in various stages of developing follicles .
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Nazera et al. (2010) reported that lead induced folliculogenesis in
swiss mice when lead acetate administered in two doses160mg, 320mg/kg/body
wt. Lead treated females exhibited abnormal follicle development and reduction

in follicle size and number.

Dorostghoal et al. (2011) studied long term developmental effects
of lacatational exposure to lead acetate on ovary in offspring wistar rats. He
reveled that ovary weights decreased significantly There was significant decrease
in mean number of corpora lutea in the 100 and 300 mg/L/day dose. Neonetal
lead treatment has transient effects on follicular development in the ovary of

offspring and ovarian parameters.

2.2 Medicinal Properties of Plumbago zeylanica

Ayurveda, an ancient system | of Indian medicine has
recommended number of drugs from plants or formulations from plants for
medicinal use. A single plant may be associated with a wide spectrum of activity
without any concrete pharmacological basis. A herb as used in a traditional
system of medicine is a complex potpourri of compounds, some beneficial, some
harmful, some vitamins and some even toxic, but these substances have
amalgamated in a fusion where one chemical counter balance the undesirable

effects of the other, ultimately to give only a beneficial effect.

Smith (1753) on the basis of the classification of plants mentioned
that the latin Plumbago word indicates a lead like ore alluding to its historical use

as cure for lead poisoning.

Bopaich and Pradhan (1999) studied central nervous system
stimulatory action from the root extract of Plumbago zeylanica in rats and
reported that the effects of 50 per cent ethanol extract of the root of Plumbago
zeylanica on locomotor behaviour and central dopaminergic activity in rats. The
effects on the ambulatory behaviour were assested along with the levels of
dopamine.

Kini et al. (1997) examined pregnant albino rats given plumagin on

the 20™ day of gestation and reported that the ovaries of the treated group were
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clear showing inhibition of growth of graffian follicules, degeneration of the
mature follicles and corpus luteum. According to the authors, the antifertility

action of plumbagin seemed to be related to its antiovulatory action.

Dai et al. (2004) studied the antiallergic properties of 70 per cent
ethanol extract from Plumbago zeyianicé which inhibits mast cell dependant
intermediate allergic reaction mediated by reducing release of histamine mediator

from mast cell.

Tilak et al. (2004) reported that Plumbago zeylanica is useful
Indian medicinal plant of which roots and its constituents has potential
therapeutic properties including anti-atherogenic, cardiotonic, hepatoprotective

and neuroprotective properties.

Sivakumar et al. (2005) reported that GST activity was significantly
inhibited by higher doses of plumbagin (8 mg and 16 mg/kg b.w.) and
cyclophosphamide in the study of in vivo micronucleus assay and GST activity in

assessing genotoxicity of plumbagin in Swiss albino mice.

Chetty et al. (2006) described useful pharmaceutical and
therapeutic uses of Plumbago zeylanica include dirrhoea, dysentery, abdominal
disorders, peptic ulcers, piles, improving appetite, reduce hypercholestremia,

improving blood formation during anemia.

Mungwini (2006) reported that the Plumbago zeylanica is very
popular throughout Africa and Asia as a remedy for skin diseases, infections and
intestinal worms especially leprosy, scabies, ulcers of leg, haemorrhoids and
hookworms. Root is considered to have highest activity. In Ethiopia powdered
bark, root or leaves are used to treat gonorrhoea, syphilis, tuberculosis,

rheumatic pain, swellings and wounds.

Sivakumar and Niranjali (2006) reported that pretreatment with
alcoholic root extract of Plumbago zeylanica (250 and 500 mg/kg b. wt. orally for
5 days) significantly reduced the frequency of micronucleated polychromatic
erythrocyes, increase the normochromatic erythrocytes ratio in bone marrow and

decrease level of lipid peroxidation products.

Aquil et al. (2008) studied the antimutagenic activity of methanolic
extracts of four ayurvedic medicinal plants including Plumbago zeylanica.
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Zambare and Bhole (2008) studied in vivo antioxidant activity of
Plumbago zeylanica and reported antioxidant activity, total phenolic content and

water extract of roots of plant Plumbago zeylanica.

Maniafu et al. (2009) investigate Larvicidal activity of extracts from
three Plumbago spp against Anopheles gambiae .

Jeyachandran et al. (2009) reported antibacterial activity of
plumbagin and root extracts Of plumbago zeylanica. Plumbagin and chloroform
extracts of Plumbago zeylanical. root showed antibacterial activity against

Escherichia coli, Salmonella typhi and Staphylococcus aureus..

Rajesh Kumar et al. (2009) studies hepatoprotective activity of
aerial ‘parts of Plumbago zeylanica linn.against carbon tetrachloride induced
hepatotoxicity in rats.The extract of aerial part of Plumbago zeylanica have
shown very significant hepatoprotection against CCl; induced hepatotoxicity in
wistar rats by reducing serum total bilirubin SGPT, SGOT and ALP levels.
Histopathological studies also confirmed the hepatoprotective nature of extract.
The therapeutic dose for accessing hepatoprotective activity of methanolic extract

were 35 and 70 mg /kg/day orally.

Vijay Kumar et al. (2009) investigate and antioxidant property of
Plumbago zeylanica in discreet region of rat brain, antioxidant status was
assessed by measuring the lipid peroxidation (LPO), enzymatic antioxidant status
(superoxide dismutase (SOD), catalase(CAT), and glutathione peroxidase (GPx)
in the discreet region of rat brain (Cerebral cortex, Cerebellum, Midbrain,
Ponsmedulla, Hippocampus and Hypothalamus). Thus they reported antioxidant
property of P. zeylanica.

Zahin et al. (2009) studied the in vitro antioxidant activity and total
phenolic content of root extract of plant Plumbago zeylanica.

Adejumo et al. ( 2010) studied In vitro antisickling activities and
phytochemical evaluation of Plumbago zeylanica and Uvaria chamae.
Phytochemical screening of the investigated plant specimens revealed the
presence of flavonoids, saponnins, alkaloids, tannins, cardiac glycosides free
and combined anthraquinones.

Kantha et al. (2010) observed anti-inflammatory and cytotoxic

effects of extract from plumbago zeylanica. The root of P. zeylanica extracted
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with methanol was used for determining the anti inflammatory effects. The use of
Plumbago species as an effective anti inflammatory agent and its cytotoxic

effects have been ascertained and proved.

Vishanukant & Rana (2010) observed anticonvulasant activity of
plumbago zeylanica Linn leaf extract in albino wistar rats of either sex weighing
between 150-200 g.

Zarmouh et al. (2010) studied effect of Plumbago zeylanica root
extract onblood glucose and hepatic enzymes in experimental diabetic rats. The
Plumbago zeylanica root extract is hypoglycemic, hepatoprotective and is able to

ameliorate biochemical damages in Streptozotocin induced diabetic rats.

Ariyanathan et al. (2011) studied Capensisone, isoshinanolone,
diomuscinone, a-amyrin acetate, plumbagin, a-amyrin , B-sitosterol and B-
sitosterol-3p-D- glucoside have been isolated from the methanol extract of the
roots of Plumbago capensis. Capensisone, a novel quinone is the first report from
the roots of Plumbago capensis. The structure of these compounds has been
established on the basis of FT- IR, 1H NMR, and 13 C NMR spectral data.

Dhale et al. (2011) studied antimicrobial and phytochemical
screening of Plumbago zeylanica linn. (plumbaginaceae) leaf. The samples of
leaves of Plumbago zeylanica were used for the phytochemical studies. Results
of the phytochemical analysis indicated the presence of alkaloids, glycoside,
reducing sugars, simple phenolics, tannins,Lignin, saponins and flavonoids. The
antibacterial activities of the leaves were due to the presence of various

secondary metabolites.

Sathis Kumar et al. (2011) did medicinal plants survey for
treatment of obesity. He observed that Ethanolic extract (50% v/v) of root of
Plumbago zeylanica, alone and in combination with vitamin E, significantly

reduced serum total cholesterol, LDL cholesterol and TG levels.
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2.3 Plumbago zeylanica In Lead Toxicity

Ingle (2008) studied effect of Plumbago zeylanica given at the
dose rate of 50mg/Kg and 100mg/Kg during experimental lead toxicity @ 750
ppm in rats. He found that lead treated group showed significant decrease in Hb
(9.46+0.19), TEC (6.67+0.03) and PCV (35x4.37) which are improves in P
zeylanica group rats Hb (10.93+0.25), TEC (7.23+0.35) and PCV (45.83+2.00).
In biochemical parameter the values of AST (235.61£15.10), ALT (64.45£6.19),
ALP(236.40+ 5.79), creatinine(0.78+0.03) and calcium (7.64+0.29) increase in
lead treated group which are improves in P zeylanica group animals AST
(209.29+9.91), ALT(53.11+2.66), ALP(193.20+3.72), creatinine (0.06+0.07) and
calcium (8.61+0.45) respectively. Histopathological study revealed degenerative
changes in liver, lung and brain in a group which received lead acetate @ 750
ppm which are improved histopathologically in P. zeylanica @ T00 mg /kg b.wt.
given group, whereas no protective effect was observed in case of kidney, ovary,

testis and uterus.

Meshram (2009) studied toxic effect of lead @ 200 ppm and
protective effect dry root powder of Plumbago zeylanica at 5%, 10% and 15% in
quails feed. There was decrease in feed consumption and weekly body weight in
lead treated birds and the bird treated with lead and P. zeylanica @ 15 % level.
Addition of P. zeylanica along with lead improved the Hb, PCV, TEC, TLC count
and decrease in absolute heterophil count as compare to the group given only
lead acetate, indicating beneficial effect of Plumbago zeylanica during lead
toxicity. The group givien P. zeylanica @ 15% level showed comparatively
normal hepatic parsenchyma, lung parenchyma and decreased degenerative
changes in heart compared with other treatment group. However P. zeylanica
failure to protect lead induced degenerative changes of kidney and testis. Similar
result were also found by Gongle (2009) who gave lead at 300 ppm and +@ 5%,

10% and 15% level in Japanese quails.
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MATERIALS AND METHODS

The present investigations entitled “Pathology of experimental lead
toxicity and effect of Plumbago zeylanica in female rats (Rattus norvegicus) with
special reference to reproductive organs” were undertaken in the Department of

Pathology, Post Graduate Institute of Veterinary and Animal Sciences, Akola.

The study has been conducted to evaluate the sub chronic lead
toxicity in adult nonpregnant female rats with special emphasis on changes in

ovaries and uterus. Details regarding the experiment conducted are as follows.

3.1.1. Experimental Animals

Experimental protocol was approved by the Institutional Animal
Ethical Committee (IAEC) & met the national guidelines of Committee for the
Purpose of Control and Supervision of Experiments on Animals (CPCSEA),
Ministry of Social Justice and Empowerment, Government of India. For the
present studies twenty-four nonpregnant female Albino Wistar rats, were
procured from Shree Farm Bhandara, a recognized Laboratory Animal Breeding

Center.

3.1.2. Housing
All the experimental animals were kept under standard

managemental conditions as per the norms of CPCSEA, in laboratory animal
house of Department of Pharmacology and Toxicology, PGIVAS , Akola.
Polypropylene cages (47x34x18 cm) with rise husk as a bedding material were
used for maintenance of experimental animals. Four animals were kept in single

cage with 12hrs light & 12hrs dark periods.

3.1.3. Feeding
The animals were given standard pellet diet, procured from

Swastik Agro Industries Ltd, Maharashtra. Pellet diet consisted of 22.02% crude
protein, 4.25% crude oil, 3.02% crude fibre, 7.5% ash and 1.38% sand silica. All

the experimental groups were given ad /ib feed and wholesome drinking water
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Plate 2 : Dry root powder of Plumbago zeylanica.

Plate 3 : Cold ethanolic extract of Plumbago zeylanica
of dry root powder.



throughout the experimental period of 28 days.

3.1.4. Bedding Material

Dried and autoclaved rice husk was used as a bedding material

and was replaced on every alternate day.

3.155. Anesthesia / Euthanasia

On completion of experiment i.e. on 28" day all the rats were
anesthetized with chloroform inhalation and blood was collected for hematology

and biochemical estimations and finally the rats were given euthanasia.

3.1.6 Plant material :

Alcoholic root extract of Plumbago zeylanica was prepared and
used as herbal medicine.

3.1.7 Preparation of Alcoholic Extract :

Root powder of Plumbago zeylanica was procured from
authenticated Ayurvedic supplier and subjected to cold ethanolic extract as per

procedure described below.

The powder was immersed in hydro alcoholic solvent (40%
distilled water + 60% ethanol) in a flask stoppered tightly with cotton plug and
kept at room temperature for 48 hours at 150 rpm in on orbital shaker. The
content of the flask was filtered through the muslin cloth. The residue left in the
flask was rinsed using little quantity of solvent which was again filtered through
the muslin cloth. The filtrate thus obtained was filtered through Whatman filter
paper No. 1 and content was transferred to previously weighed large Petri dish
and kept in the hot air oven at 40°C for evaporation of solvent. After complete
evaporation of solvent, the petri dish was once again weighed to know the
amount of extract and percent extractability. The extract thus obtained was stored
in air tight screw cap vials in the dessicator until its use for further studies. (Plate-
3)

3.1.8 Details of Experiment

Twenty-four non pregnant adult female rats of 6-7 week age were
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procured from the recognized laboratory animal breeding center. Animals were
randomly divided in four groups, each group thus comprising six rats.

Group | animals (T1) served as control whereas group Il, and IV
rats (i.e. T2, and T4) were given 500ppm lead acetate(C4HsPbs; H,O ; 397.33) (Hi-
Media Laboratories Pvt. Ltd. Mumbai) in drinking water . Group Il (T3) & IV (T4)
were given ethanolic extract of dry root powder of Plumbago zeylanica @
100mg/Kg body wt. per day orally to evaluate utility of Plumbago zeylanica (Plate

1) during experimental lead toxicity for a period of 28 days as follow.
Details regarding the group and treatment are given in table

Experimental schedule.

Sr. No of
Group Treatments Period

No. Rats
1 | Group | (Ty) 6 | Ad-lib feed + normal drinking water 28 Day

Ad-lib feed + 500ppm lead acetate
2 | Group Il (Ty) 6 |, ... 28 Day
in drinking water.

Ad-lib feed + Plumbago zeylanica (root
3 | Group Ill (T3) 6 28 Day
extract) @ 100mg/kg orally

Ad-lib feed + 500ppm lead acetate in drinK
4 | Group IV(T,) 6 | water.+ Plumbago zeylanica (root extract)| 28 Day

100mg/kg orally.

All animals were acclimatized for a period of one week to the new
environment prior to the start of the experiment followed by respective treatments

for four weeks.

Observations in respect of following parameters were recorded
during experimental period of 28 days.

3.2 - Clinical Observations
3.3 — General performance
3.4 — Hematological Observations

3.5- Biochemical Observations
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Plate 4 : Control group rats (T,). Plate 5 : Group Il rats given 500 ppm lead
acetate (T,).
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zeylanica (T,). extract of Plumbago zeylanica (T,).

Plate 8 : Weighing machine used for Plate 9 : Variation in growth of different
weekly body weight. group animals.



3.6 — Radiological Investigations
3.7 — Gross Pathological Observations
3.8 — Histopathological Investigations

3.2 Clinical Observations:

Rats of each group were kept under observation for any clinical
symptoms for said period of experiment i.e. upto 4 weeks period from the start of

experiment. Mortality if any was recorded.

3.3 General Performance:
Effect of lead toxicity on general performance of rats was judged

using following parameters.

3.3.1 Feed Consumption:

Average weekly feed consumption was recorded for each group

during the experimental period of four weeks.

3.3.2 Water consumption:

After the start of experiment water consumption in each group
were recorded weekly up to 4™ week of experiment to evaluate effect of lead

acetate on water consumption.

3.3.3 Average Weekly Body Weights:
A weekly body weight for each group was recorded up to 28" day

to evaluate effect of lead acetate on weekly body weights.

3.4 Hematological Observations:

For hematological parameters blood samples were collected from each
group at the end of experiment (on 28™ day of experiment). Blood was collected
by retro bulbar method in glass vials containing heparin as anticoagulant for
hematological studies. Hematological parameters included Hemoglobin (Hb),
Packed cell volume (PCV),Total Erythrocyte count (TEC), Mean Corpuscle
Volume (MCV), Mean Corpuscle Hemoglobin (MCH), Mean Corpuscle
Hemoglobin Concentration (MCHC), Total Leucocyte Count (TLC) and
Differential Leucocyte Count (DLC).
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3.4.1 Hemoglobin (Hb-gm/dl):
Hemoglobin (Hb) was estimated by Sahli’'s hemocytometer as per

the standard method described by Benjamin (2001) and values were expressed

in gm/dl. Average values for each group were calculated.

3.4.2 Packed Cell Volume (PCV %):
Packed Cell Volume (PCV) was estimated using Wintrob

hematocrit tubes as per standard method described by Pierson (2000).

3.4.3 Total Erythrocyte Count (TEC x 10° cu mm) :
Total Erythrocyte Count (TEC) was estimated by using standard

blood diluting pipette and using RBC diluting fluid as per method described by

(Benjamin 2001) and values were expressed in 10° /cu mm.

3.4.4 Micro Hematocrit Values:

Mean corpuscular volume (MCV) Mean Corpuscular Hemoglobin
(MCH) and Mean Corpuscular Hemoglobin Concentration (MCHC) were derived

as per standard method mentioned by Benjamin, (2001) as follows.

3.4.4.1 Mean Corpuscular Volume (Femtoliter) :

Mean Corpuscular Volume (MCV) was calculated by using

following formula.

PCV (%) x 10

MCV (fly =
RBC counts in million / cumm

3.4.4.2 Mean Corpuscular Hemoglobin (Picogram):

Mean Corpuscular Hemoglobin (MCH) was calculated by using

following formula.

Hb ( gm/dl ) x 10
MCH (pg) =

RBC counts in million / cumm
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3.4.4.3 Mean Corpuscular Hemoglobin Concentration (gm/dl):

Mean Corpuscular Hemoglobin concentration (gm/dl) was

calculated by using following formula.

Hb (gm/dl) x 100
MCHC (gm/dl) =

PCVin %

3.4.5 Total Leucocytes Count (TLC x 10°/cumm)

Total Leucocytes Count was carried out with improved Neubaure’s

chamber and using WBC diluting fluid and standard WBC diluting pipette as per
method described by (Benjamin 2001).

3.4.6. Differential Leucocytes Count (DLC):

Differential Leucocytes Count (DLC) was carried out as per

standard method by using Leishman’s stain and examination of smear under oil
immersion. A total of 100 leucocytes were counted and the absolute values of
leucocytes were calculated to evaluate leucocytosis / leucopenia (Benjamin,
2001).

3.5 Biochemical Observations:

Plasma samples from same six animals of each group were
collected at the end of 28th day. Blood samples collected in heparinized tubes
were centrifuged at 2500 rpm for 15 min and plasma was separated and stored at
— 20° C for analysis. Biochemical parameters included estimation of Total Protein,
Albumin, Globulin, Calcium, Phosphorous, SGPT, SGOT, Creatinine and Total
Cholesterol using Auto Span Diagnostic Kits supplied by Span Diagnostic Ltd.
(Surat).

3.5.1 Plasma Calcium (mg/dl):

Plasma calcium levels in each group were estimated by O.C.P.C.
method (Morin, 1974).
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3.5.2 Plasma Phosphorus(mg/dl):

Plasma phosphorus levels in each group were estimated by UV
molybdate method (Munoz, 1983).

3.5.3 Plasma Creatinine (mg/dl):

Plasma creatinine values were estimated by modified Jaffe's

Reaction (Kaplan and Lavernel, 1983).

3.5.4 Plasma Aspartate aminotransferase (IU/L):
Plasma SGOT / AST values were estimated by modified UV
(IFCC), Kinetic assay (Schumann, 2002)

3.5.5 Plasma Alanine aminotransferase (ALT) (IU/L):
Plasma SGPT / ALT values were estimated by modified UV
(IFCC), Kinetic assay (Schumann, 2002)

3.5.6 Plasma Glucose ((mg/dl)-:
Plasma glucose values were estimated by Enzymatic GOD and
POD Method (Titez, 1976).

3.5.7 Plasma Total Protein (gm/dl):
Plasma total protein levels in each group were estimated by
modified Buret and Doumas method (Vatzidis, 1977).

3.6 Radiological Investigations:

At the end of 28" day of experiment randomly two rats from each
group were subjected to radiological examination at Ghadge X-ray Clinic, Akola
to evaluate effect of lead toxicity on skeleton. (i.e. bone)

3.7 Gross Pathological Examination:
Six rats from each group were sacrificed on 28" day to study gross
pathological changes in various visceral organs. During necropsy, lesions

observed in various organs i.e. liver, lung, heart, kidney, spleen, brain, uterus and
ovary were recorded.
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3.7.1 Organ Weight:
After gross pathological examination the visceral organs with ovary

and uterus were separated carefully for recording their weights, to evaluate effect

of lead acetate on average organ weights.

3.8 Histopathological Changes / Observations:

Tissue of liver, lung, heart, kidney, spleen, brain, ovary and uterus
were collected in 10 % neutral buffer formal saline solution for histopathological
examination. Tissues were processed by using acetone and benzene method
followed by impregnation in paraffin wax (Hi-Media, Mumbai). Sections of 4-6
microns were cut and stained with routine Haematoxylene and Eosin (H & E)

stain as per the method described by Luna (1968).
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CHAPTER - IV

RESULT AND DISCUSSION

Present study on “Pathology of experimental lead toxicity and
effect of Plumbago zeylanica in female rats (Rattus norvegicus) with special
reference to reproductive organs” was conducted in the Department of Veterinary
Pathology Postgraduate Institute of Veterinary and Animal sciences, Akola for a
period of 28 days. ( i.e. 4 weeks period)

Twenty Four adult non pregnant female Wistar rats (6-7 weeks age) were
procured from the recognized Laboratory Animal Breeding Center Shree Farm,
Bhandara. Rats were acclimatized to the new environment for a period of one
week before to start the experiment. These female rats were randomly divided in
four groups, each group thus comprising of six animals. Group | animals (T1)
served as control whereas group Il, and IV rats (i.e. T2, and T4) were given
500ppm lead acetate(CsHsPbs; H,O ; 397.33) (Hi-Media Laboratories Pvt. Ltd.
Mumbai) in drinking water . Group T3, Ts, were given ethanolic extract of dry root
powder of Plumbago zeylanica at 100mg/Kg body wt. orally for the period of 4
weeks (i.e. 28 days). The findings of present studies were recorded and

discussed as follows.

4.1 Clinical Observations:

All the control and treatment group rats were kept under

observation for a period of 4 weeks of experiment for clinical symptoms.

During period of acclimatization of one week all animals appeared
healthy and did not reveal any discomfort suggesting proper acclimatization to

the new environment.

T, group animals were given adlib feed and plain drinking water
and served as control group. Rats of T, & T, groups were given lead acetate in
drinking water at dose 500ppm levels. Group T; and T, were given ethanolic
extract of dry root powder of Plumbago zeylanica at 100mg/Kg body wt. orally.

During the first week of the experiment control and treatment

group animals did not reveal any clinical symptoms and appeared normal.
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At the end of 3 week, T, and T4 group rats given lead acetate
variable symptoms of weakness, lethargy, pale mucous membrane, respiratory
distress, palmer grasping and aimlessly biting to cages, climbing on each other in
the cages, nervousness and ruffled fur coat with unhealthy look as compared to

control group animals. However mortality was not observed in any group.
Similarly T, group rats revealed dark brown colour feces along with
foul smell indicating digestive disturbance while T, group rats given P. zeylanica
along with lead acetate however showed light in dark brown colour feces . Thus
observations of clinical symptoms indicated protective effect of P. zeylanica on

intestinal wall during lead toxicity.

Similar symptoms of weakness, lethargy, pale mucous membrane,
respiratory distress and extreme nervousness have been reported by Suradkar et

al. (2009) and Chandra et a/.(2010) in rats.

Present finding of digestive disorder also corroborates with those
reported by Bramhankar (2008) in rats . Ghule (2007) reported liquid faeces and

soiled vent during lead toxicity due to diarrhea in quails.

Tilak et al. (2004) described useful properties of P. zeylanica in
diseases of digestive system i.e. diarrhea. It is thus observed that Plumbago
zeylanica may be useful during digestive disturbances. Huxely (1992) and Liedo

(1998) reported useful properties of P. zeylanica during lead toxicity.

4.2 General Performance:

During present study general performance was evaluated on the
basis of feed consumption, water consumption, average weekly body weights
and average weekly body weight gain in each group up to four week (28 days) of

experimental period.

4.2.1 Average Weekly Feed Consumption (gms):

Average weekly feed consumption in rats up to 4 weeks of
experimental period was calculated for each group and details are given in
Table1 and Fig-1.
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Table 1: Average Weekly Feed Consumption (gms) in different groups.

Weeks
Average feed
Groups C g
i - " i onsumption
15 Week 2" Week 3" Week 4" Week
T 677.25 707.12 716.0 733.89 708.56
T2 644.84 634.74 588.79 535.19 600.89
T3 685.89 692.82 711.00 724.05 703.44
T4 568.90 625.72 716.12 644.17 638.73
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Fig.1:

Average Weekly Feed Consumption (gms) in different groups



Average feed consumption in control and different treatment
groups were found to be 708.56 in T4, 600.89 in T, 703.44 in Tzand 638.73 in T4
respectively. The minimum feed intake was observed in T, group receiving lead
acetate without Plumbago zeylanica while the improved feed consumption was

recorded in T, group rats given lead acetate with Plumbago zeylanica.

Present findings of decrease in feed consumption during lead
toxicity corroborates with those reported by Erdogan et al. (2005) and Rahman
(2009) mentioning decrease in feed intake in lead treated group due to altered

set point for feed consumption or decreased appetite.

The lower feed consumption could be possibly due to direct
adverse effect of lead on gastrointestinal tract or adverse effect on central

nervous system as reported by Kale (2008) in female rats.

Improvement in average feed intake in T, group rats indicated
beneficial effects of P. zeylanica when compared with rats receiving lead without

P. zeylanica.

Plumbago zeylanica improves appetite, helps in digestion and cure

various digestive problems also reported by Tilak et al. (2004) .

4.2.2 Average weekly water consumption (mls):

Average water consumption in rats up to 4 weeks period was
calculated for each group and is mentioned in (Table 2 and Fig-2)

During present experimental period water consumption was
recorded up to the end 4™ week of experiment. At the end of 4™ week of
experiment average water consumption was found to be in 263.96 T,, in 187.67
T, in 241.67 T3, and in 205.52 T4 group. The lowest water intake was observed
in group T, group rats receiving 500ppm lead acetate in water and highest water
intake was recorded in T1 ie. control group while the improved water
consumption was recorded in T, group rats given lead acetate with Plumbago
zeylanica.

Lower water consumption was observed in T, group animals ,

could be possibly due to less water requirement as result of lower feed
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Table 2: Average Weekly water Consumption (mils) in different groups.

Weeks
Groups Average wgter
4t ond 3 4 Consumption
T 273.00 295.00 237.00 250.70 263.96
T2 212.14 175.71 161.42 201.40 187.67
T3 239.28 231.42 250.00 246.00 241.675
T4 202.85 205.00 192.85 221.40 205.52
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consumption or may be due to digestive disturbances. Similar significant
decrease in water consumption during the lead toxicity is reported by Kale (2008)

in female rats & Bramhankar (2008) male in rats.

Improvement in average water intake in T4 group as compare to T;
group rats indicated beneficial effects of P. zeylanica as reported by Tilak et al.

(2004) inspite of presence of lead in water in this group.

4.2.3 Average Weekly Body Weight (gms):

Average weekly body weights indifferent groups were found to be
comparable in all treatment and control group before the start of experiment
(Table 3 and Fig-3)

In 1% week when compared with control group average body
weight in T2 and T4 group rats were found comparable whereas after 2" week
onwards treatment group animals revealed significant decrease in weekly
average body weights.

Pooled mean average body weights at the end of experiment were
found to be 209.14 £ 7.22in T1, 189.88 £ 1.52in T2, 209.42 + 7.35in T3, 199.15
+ 3.99 in T4 group respectively. The lowest average body weight was observed in
T, group (150.88 * 1.52) and highst average was observed in Ty and T; group rats
given P. zeylanica indicating useful properties of P zeylanica .

The lowest average mean body weight in T, group rats indicated
toxic effect of lead on body weight possibly due to lower feed intake or
gastrointestinal disturbances. Present findings corroborates with Chandra et al
(2010) and Dalia et al. (2011) in rats.

Ghule (2007) described the cause to be direct effect of lead on
central nervous system adversely affecting nutrient absorbtion during

experimental studies in quails.

Tilak et al. (2004) described the medicinal properties of P.
zeylanica during various digestive problems and hepatic disorders causing
improvement in appetite which is in agreement of present findings as evident

from significant increase in body weight of T, group rats when compared with T,

group rats given lead.
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Table 3: Average Weekly Body Weights (gms) per rat in different groups.

Age in Weeks

Giou Pooled
P 0 day 1st 2nd 3rd 4th Mean
187.88 199.50 209.50 22033 228.50 200.14°
T1 + + 2 o b = + =
157 1.43 1.62 1.02 243 7.22
185.63 187.75 189.83 191.87 194.33 189.88°
T2 + + = + s +
2.82 2.86 2.89 2.93 2.91 1.52
187.62 200.16 209.00 220.00 229.66 209.42°
T3 + + + g + +
263 2.35 3.79 425 414 7.35
188.94 192.48 198.50 205.00 210.83 199.15°
T4 - . + . + +
2.69 2.93 313 3.37 311 3.99
181'52 194.97° 201.87° 209.30° 215.83°
Pooled Mean 0 68 + + + &
' 2.96 478 6.82 8.36

Mean values with common alphabet as superscript do not differ significantly

CD for treatment = 3.56 (Significant at 1% and 5% level)
(Significant at 1% and 5% level)

CD for week
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4.2.4 Average weekly body weight gain

Average weekly body weight gain from 1% to 4™ week age in

control and treatment group rats is depicted in Table 4 and Fig. 4.

Differences between average body weight gain per rats in different
groups did not reveal significant differences. Pooled mean values of weight gain
in T4, To, T3, and T, groups was found to be 10.15 £ 0.74, 02.17 £ 0.09,10.51 £
0.70, and 5.47+ 0.66. Thus indicating toxic effect of lead as evident from lower

average values in T, group.

However pooled mean of average weekly weight gain was found to
be increase in T, groups indicating better feed consumption, when compared
with the value of T, group. Values were comparable in T;and T3 group suggesting

non toxic effect of P. zeylanica in rats @ 100 mg/ kg body wt.

Similar finding of decrease average weekly body weight gain in
broilers during lead toxicity is reported by, Rahman (2006), Deshmukh (2006)
and in quails by Ghule (2007), Gongale (2009 ), and Mesharam (2009).

Body weight gain is usually associated with feed intake. The
increase in average weekly weight gain in T, groups when compaired with T

group indicated beneficial effects of Plumbago zeylanica during lead toxicity.

Present findings corroborate with those reported by Tilak et al.
(2004) and Chetty et al. (2006) describing beneficial properties of Plumbago
zeylanica for improving appetite, digestion and cure for various digestive

problems.
4.3 Hematological Observations:

Hematological observations during present study included estimation of
Hemoglobin (Hb), Pack cell volume (PCV), Total Erythrocyte Count (TEC), Mean
Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration
(MCHC), Mean Corpuscular Volume (MCV), Total Leucocytes Count (TLC) and
Differential Leucocytes Count (DLC) at the end of 4" week of experiment to
evaluate functional status of hemopoietic system and leucopoietic system during
lead toxicity.
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Table 4. Average weekly body weight gain (gm) ) per rat in different groups.

Period of experiment
Group Pooled mean for
1 2 3" 4" treatment
T 11.61 10.00 10.83 08.19 10.15
! +0.51 +0.51 +0.47 +1.07 +0.74
T 02.12 02.07 02.03 02.46 02.17
2 +0.32 +0.26 +0.47 +0.37 +0.098
T 12.54 09.50 10.33 09.66 10.51
. +0.83 +1.94 +1.54 +0.66 +0.70
- 03.53 06.01 06.50 05.83 05.47
4 +0.55 +0.35 +0.34 +0.30 +0.66
6.89
Pooled Mean 7.45 . 07.42 06.53
for weeks +2.69 - +2.04 +1.56

Mean values with common alphabet as superscript do not differ significantly
CD for weeks = 1.15 (Significant at 1% and 5%)

NS = Non-significant
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4.3.1 Hemoglobin (gm/dl):

Average hemoglobin values in different groups are given in Table 5.

Average hemoglobin values were significantly decrease in T, and
T, group rats when compared with average value of Ty and T3 groups. Lowest
value of 08.66 + 0.37 was observed in T, group given lead acetate at 500 ppm in
water. Average Hb values in different groups were found to be 13.03 +0.76 (T),
08.66 + 0.37 (T,), 12.15 + 0.43 (T3) and 09.65 * 0.23(T,4) groups indicating effect
of lead toxicity with improvement in hemoglobin values in Plumbago zeylanica
given group along with lead acetate.

Morgon et al. (1975) reported that the mechanism by which lead
causes anemia is by increasing hemolysis or interfering with the synthesis at the
enzyme level or by reacting with hemoglobin directly causing reduced Hb content
of normal cells.

Garg (2000) reported that lead influence the synthesis of haem by
inhibiting &-amino levulinic acid (3ALA) dehydratase enzyme, conversion of
caproporphyrinogen Il to protoporphyrin IX and inhibition of haem synthtase
which is required to incorporate iron in the haem molecule. It also prevents the

entry of iron from cytosol to mitochondria.

Chetty et al. (2006) reported that P. zeylanica was used is

condition of anemia and improves blood formation.

Similar findings of decrease in hemoglobin levels during
experimental lead toxicity have been reported by Rahman (2006), Deshmukh
(2006), Wagh (2006) in broilers, Ghule (2007) Gongale (2009) Mesharam(2009)
in quails and by Brahmankar (2008) and Kale (2008) in rats.

4.3.2 Packed Cell Volume (Percentage):

Average packed cell volume in different groups is depicted in

Table 5.

Mean packed cell volume in different groups were found to be
42.33+ 0.84, 30.83+0.79, 38+£1.40 and 34.16 £0.54 in T4, T,, T3,and T, groups,
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Table 5: Hemoglobin (gm/dl), Packed Cell Volume (%), Total Erythrocyte Count (10 ®/cumm), Mean Corpuscular Volume (fL), Mean

Corpuscular Haemoglobin (pg) and Mean corpuscular Haemoglobin concentration (%) in different groups.

Hb PCV TEC MCV MCH MCHC
Group 4" Week Group 4™ Week | Group | 4" Week | Group | 4" Week | Group | 4" Week | Group | 4" Week
a
13.03° 42'_5_33 6.75 63.53 19.75 30_;_88
T + T1 0_é4 T1 + T + T + T1 263
0.76 ) 0.41 3.08 1.91 '
b d
8.66 30.83 5.41 57.43 16.18 28.14
T2 = T2 — T2 + T2 + T2 + T2 .
0.37 0.79 0.18 3.21 1.15 1£s
a b
12'15 38'_90 6.33 61.19 19.68 32_;_11
T3 . T3 - T3 + T3 + T3 + T3 "
0.0.43 1.4 053 3.45 139 1.29
b c
965 St 5.91 58.09 16.41 Eo
T4 - T4 P T4 + T4 + T4 + T4 =
0.23 0.54 0.22 1.98 0.65 0.56
CD for treatment = 1.44 | CD for treatment = 1.84
(Significant at 1% and (Significant at 1% and NS NS NS NS

5% level)

5% level)

Mean values with common alphabet as superscript do not differ significantly
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respectively. Significant decrease in packed cell volume (PCV) values was
observed in all treatment group rats when compared with control group and

lowest value observed in T, group receiving lead acetate at 500 ppm.

Decreased values of PCV is due to decreased life span of
erythrocytes and increased fragility of erythrocytes and inhibitory effect of lead on
erythrocyte enzymes (GA3PD and G6PD) as reported by Karamala et al.(2011)

Present findings corroborate with those reported by Chandra et al.
(2010) and Suradkar et al. (2009) in rats with decrease in PCV and by Morgon et
al. (1975) in quails during experimental lead toxicity.

Derease average PCV value during lead toxicity is also reported
by Rahman (2006), Deshmukh (2006), Wagh (2006) in case of broilers, by Ghule
(2007) in quails and by Kale (2008) in female rats .

Use of P. zeylanica during lead toxicity however improved PCV
value in T4 group when compared with T, group suggesting useful properties of
P. zeylanica during lead toxicity. Present finding corroborates with the

observation of Chetty et al. (2006) reporting its utility in anemia.

4.3.3 Total Erythrocyte Count (10%/ cumm):

The average total erythrocyte count in different groups is given in
Table 5.

Average mean values in control and different treatment éroup rats
were found to be 6.75+ 0.41, 5.41+ 0.18, 6.33 £ 0.53, and 591 £ 0.22 in T4, T,,
T,, and T4 groups, respectively . Mean average value of TEC in Ty and T;were

found comparable.

However, non-significant decrease in all group of rats was
recorded when compared with the values of control group. T4 group rats showed
improvement due to protective effect of P. zeylanica as compared to only lead
treated T, group. Lowest values of TEC values in T2 group rats could be possibly

due to direct toxic effect of lead on hemopoietic system and depressant action of

46



lead and its deposition in bone marrow as reported by Garg (2004).

Similar findings were reported by Chandra et al. (2010) and
Suradkar et al. (2009) in rats with decrease in TEC during experimental lead
toxicity.

Improvement in P. zeylanica group could be possibly due to its
hematinic properties as described by Chetty et al. (2006). Present findings of
decrease in TEC in lead treated group corroborate with those reported by
Rahman (2006). Deshmukh (2006) in broilers, by Meylorie et al. (1977) and
Ghule (2007) Gongale and Meshram (2009) in quails and by Kale (2008) and

Brahmankar (2008) in rats during experimental lead toxicity.

4.3.4 Erythrocytes Indices :

The erythrocyte indices values define the size and hemoglobin
content of erythrocyte. Values were derived from erythrocyte count, hemoglobin

concentration and PCV. Details are given in Table 5.

4.3.4.1 Mean Corpuscular Volume (fL):
Average Mean Corpuscular Volume (MCV) in different groups did

not reveal significant differences. However when compared with control group,

values were comparatively decreased in treatment group animals.

The average values in each group were calculated and found to
be 63.53 £3.08 in T1, 57.43 £ 3.21 in T2, 61.19%£ 3.45in T3, and 58.09 £+ 1.98 in
T4 suggesting mild decrease in size of RBC'’s. Similar observations are reported
by Suradkar et al .(2009) and Chandra et al.. (2010) during lead toxicity. This
could be possibly due to toxic effect of lead in T2 and T4 groups.

Lower MCV values indicated decrease size of erythrocytes
suggesting possibility of iron deficiency anemia indicating toxic effect of lead on

hemopoietic system causing microcytic hypochromic anemia in rats Bramhankar

(2008) and Kale (2008)

MCV values though showed non-significant differences after
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addition of P. zeylanica during lead toxicity improved the value of MCV in T,

group rats suggesting its hematinic effect as reported by Chetty et al. (2006).

4.3.4.2 Mean Corpuscular Hemoglobin (pg):

Average mean corpuscular hemoglobin concentration in different

groups is given in Table 5.

Average MCH values in different groups indicated non-significant
decrease. Values weré found to be 19.75 + 1.91 (T,), 16.18 £ 1.15 (T,), 19.68 +
1.39 (T3) and 16.41 + 0.65 (T,) group. Comparatively lower values in T2 group
rats when compared with control group rats could be possibly due to decreased
heme synthesis or interference with iron and copper metabolism suggested by
Chandra et al.(2010)

Suradkar et al. (2009) observed decrease MCH values in 48 male
and female rats given lead acetate @ 1,100 and 1000ppm during study of

subchronic exposure of lead acetate.

Same trend of decrease in MCH value were also reported by
Rahman (2006), Deshmukh (2006) and Wagh (2006) in broilers, and Ghule
(2007), Deshmukh (2010), Autade (2010) in quails and Kale (2008) Bramhankar
(2008) during lead toxicity.

4.3.4.3 Mean Corpuscular Hemoglobin Concentration (gm/dl):

Average mean corpuscular hemoglobin concentration (MCHC) in
different groups revealed significant differences. Table-5

Significant decrease was observed in T2 and T4 group rats when
compared with control group. Average MCHC values in different groups were
found to be 30.88+ 2.03in T1, 28.14+ 1.23in T2, 32.11 £1.29in T3 and 28.24
0.56 in T4 group respectively.

Average values indicated toxic effect of lead on MCHC values.
Present findings corroborate with those reported by Karamala et al. (2017), and
Chandra et al.(2010) suggesting that lower MCHC values in lead treated group
animals could be possibly due to lowered hemoglobin synthesis as a result of

lead toxicity.
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Similar findings of decrease MCHC values during lead toxicity is
reported by Brahmankar (2008) and Kale (2008) in rats. The microcytic
hypochromic anemia may be possibly due to toxic effect of lead on haem
synthesis. Decrease in MCHC values have been also reported by Ghule (2007) in
quails, Deshmukh (2006) and Rahman (2006) in broilers which corroborates with
present findings. MCHC value were restored in P. zeylanica given groups
suggesting its hematinic properties though values were not completely restored
as that of control group.

Hematinic properties of P. zeylanica which corroborates with

present findings described by Vijayakumar et al. (2006)

4.3.5 Total Leucocyte Count (10°/cumm):

Average total leucocyte count in different groups is depicted in

Table 6.

Mean average values revealed significant difference. Lowest
values of 9.79+ 0.39 were observed in T, group rats given lead acetate without P.
zeylanica. However values were found to be comparable in T, groups when
compared with values of control group, thus indicating beneficial effects of P.

zeylanica on leucopoiesis during lead toxicity.

Decrease values in T, group corroborate with the finding of
Suradkar et al. (2009) as a result of suppression of immune response and

leucopoiesis during lead toxicity.

Suradkar et al. (2009) described the possible cause of leucopenia
through direct toxic action of lead on leucopoiesis which may be resulting from
decreased production from germinal centre of lymphoid organs on their lysis due

to presence of lead in bone narrow.

The observations thus suggested beneficial effect of P. zeylanica
on leucopoiesis during lead toxicity. Decrease TLC values during lead toxicity are

also reported by Deshmukh (2006) in broilers and Ghule (2007) in quails.
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Table 6 : Total Leucocyte count (10 *’cumm) and Absolute Leucocyte count in different groups.

onal Lel:.?.ﬁgte Count Neutrophil Lymphocyte Eosinophil Monocyte
Group 4" Week Group | 4"™Week |Group| 4"Week | Group | 4" Week | Group | 4" Week
11.62° 2810° 7807.66° 684.33 315.66°
T1 + T - T & T + T1 2 -
0.41 166.30 273.65 23.22 19.59
9.7° 38382 4947.00° 596.16 403.83°
T2 - o T2 & T2 o T2 £ T2 f
0.39 279.17 254.41 34.26 7.44
a b b
11 f8 265?.66 7720.33° 683.66 31 94._33
T3 p T3 by T3 - 4 T3 ' T3 -
0.37 184.90 239.04 24.86 20.98
b
10.83%° 3222.50% 6610.83 626.83 373.16
T4 + T4 - T4 N T4 N T4 - -
0.42 321.10 317 54 15.06 5.26
CD for traatment = 1.18 CD fo: treatment [ CD for treatment = CD for treatment =
(Significant at 5% level) =7.26 8.04 NS 4.40
(Significant at 5% (Significant at 1% (Significant at 1%
level) and 5% level) and 5% level)

Mean values with common alphabet as superscript do not differ significantly




Similar findings of decrease in TLC were reported by Kale (2008)
and Brahmankar (2008), Gongale (2009), Autade (2010) during experimental

lead toxicity.

4.3.6. Absolute Leucocyte Count:

From the total leucocyte count and differential leucocyte count
absolute values of neutrophil, lymphocyte, monocyte and eosinophil were derived

and are given in Table — 6

A) Absolute Neutrophil Count (10%/cumm):

Mean average absolute values of neutrophil in different groups is
given in table-5. Values indicated significant increase in T, group animals when
compared with the values of control group.

Average values in T4, T, T3, and T4 were found to be 2810.16
+166.30, 3838.16 £ 79.17, 2656.66 + 184.90 and 3222.50 + 321.10 respectively
suggesting increase values during lead toxicity in female rats.

Karamal et al. (2011) reported similar observations in rats given
lead acetate. Contrary to these observations. Meshram (2009) observed
neutropenia during lead toxicity in quails. The increased neutrophil count during
present studies could be possibly due to decrease in the absolute values -of

lymphocytes or enteric infection in T, group.

Similar relative increase values of neutrophil during experimental
lead toxicity in broilers is reported by Deshmukh (2006) and Rahman (2006).
Similar observations in quails and rats during lead toxicity is reported by Ghule
(2007) and Kale (2008).

Regeneration of neutrophil values in T, groups suggested
beneficial effect of P. zeylanica to overcome the effect of leucocytosis induced
during lead toxicity.

B) Absolute Lymphocyte Count (10*/cumm):
Absolute lymphocyte count in different groups at the end of 4"

week revealed significant differences.
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All treatment group rats revealed significant decrease when
compare with the values of control group animals. Values were found to be
7807+ 273.65, 4947 + 254.41, 7720 * 239.04, and 6610 + 317.54 in T4, Ty, T3

and T, group respectively.

Similar observation of decrease total lymphocyte count in
treatment group rats given lead acetate is reported by Rahman (2006)
mentioning effects of lead on T and B lymphocytes resulting in decrease in their
number in peripheral circulation. Karamal et al. (2011) during studies on
experimental lead toxicity concluded that lead might be producing toxic action on

spleen and lymphoid organs.

However, the improved values in T, groups suggested the
protective effect of P. zeylanica and its useful properties as described by
Vijayakumar et al. (2006) and Chetty et al. (2006)

C) Absolute Eosinophil count (10°*/cumm):

Mean average values of absolute eosinophil count revealed non
significant differences. Average absolute eosinophil values were found to be
684.33 +23.22in T, 596 + 34.26 in T,, 680.66 + 24.86 in T3 and 626.83 £ 15.06
in T4 group respectively.

Present findings corroborate with those reported by Suradkar ef al.
(2009) indicating toxic effect of lead on leucopoiesis which could be confirmed

from low total leucocyte count in treatment group animals.

Similar finding are also reported by Rahman (2006), Deshmukh
(2006) in broilers and by Ghule (2007) in quails by Kale (2008) in rats during

experimental lead toxicity.

D) Absolute Monocyte count (10°*/cumm):

The average total monocyte count in different groups revealed
significant differences. Values were found to be significantly increased in T,

group animals when compared with the values of control group.

Mean total monocyte count in T4, T, T3 and T4 group were found
to be 315.66 + 19.59, 403.83 + 7.44, 319.33 + 0.98 and 373.16 + 5.26

respectively.

52



Monocytosis during subchronic lead toxicity in adult female rats is

reported by Kale (2008) in female rats which corroborates with present findings.

T, groups showed restoration in absolute monocyte count when
compared with T, group, which might be due to beneficial effect of P. zeylanica
as reported by Vijayakumar et al. (2006) and Chetty et al. (2006).

4.4 Biochemical Parameters:

Biochemical Parameters were studied at the end of 4" week of
experiment. These included plasma calcium, phosphorus, creatinine, SGOT/AST
and SGPT/ALT, Glucose and total proteins. values are depicted in Table 7 and
Fig. 5(a) and 5(b).

4.4.1 Plasma Calcium (mg/dl):

Average mean calcium values in different groups revealed
significant decrease in treatment groups when compared with the values of
control group. Lowest values were observed in T, group. Values in different
groups were found to be 11.3 £ 0.74, 7.68 £ 0.35, 10.13 £ 0.57 and 8.68 £ 0.48 in
T4, T, T3 and T, groups respectively.

Present findings corroborate with those reported by Kale (2009) in
rats and Ghule (2007) in quails. Lower calcium levels in treatment group could be
possibly due to toxic effect of lead on bone or disturbance in calcium absorption
as reported by Saly et al. (2004).

Significant improvement in values observed in T4 groups when
compared with T, group. However, values were found to be significantly lower
when compared with control group indicating useful properties of P. zeylanica for

restoration of normal calcium values during lead toxicity.

Tilak et al. (2004) and Burkill (1997) reported medicinal properties
of Plumbago zeylanica as a treatment for bone related conditions and

rubefaciency in rheumatism.
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Table 7: Plasma Calcium (mg/dl), Plasma Phosphorus (mg/dl), Plasma Creatinine, Plasma SGOT (AST) (IU/L), Pasma SGPT (ALT)
(IU/L), Plasma Glucose (mg/dl) and Plasma Total Protein (mg/dl) in different groups.

Calcium Phosphorus Creatinine SGOT (AST) SGPT (ALT) Glucose Total Protein
4th th - 4th 4th 4th 4th
Group Week Group | 4" Week | Group | 4" Week | Group Week Group Week Group Week Group Week
11.32° 8.11 0.76° 121.46° 39.51° 99.53 6.01
™ $ T1 + T - T t T + T1 s T T
0.74 0.77 0.26 2.84 1.14 8.60 0.46
5.91
7.6° 11.05 1.36° 167.50° 48.48° 115.50 - -
T2 & T2 + T2 - T2 b T2 - 3 T2 + T2 0.29
0.35 0.71 0.04 2.74 0.95 6.61
10.13%° 8.2 0.78° 122.50° 39.13° 85.58 6.016
T3 - - T3 - - T3 - 5 T3 2 - T3 ;- T3 + T3 - o
0.57 0.83 0.11 1.17 0.75 9.85 0.24
8.68" 9.5 1.25° 155.45° 45.66° 103.65 6.2
T4 t T4 + T4 + T4 £ T4 % T4 - T4 t
0.48 0.0.57 0.05 11.78 2.07 3.79 0.21
CD for treatment CD for treatment = | CD for treatment | CD for treatment
=1.64 NS 0.43 =18.41 =3.09 NS NS
(Significant at 1% (Significant at 5% | (Significant at 1% | (Significant at 1%
and 5% level) level) and 5% level) and 5% level)

Mean values with common alphabet as superscript do not differ significantly
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Fig. 5 (a):- Plasma Calcium (mg/dl), Plasma Phosphorus (mg/dl), Plasma
Creatinine (mg/dl), and Plasma Total Protein (gm/dl) in different groups.
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Fig. 5 (b):- Plasma AST (SGOT) (IU/L), Plasma ALT (SGPT) (IU/L), and
Plasma Glucose (mg/dl) in different groups.



4.4.2 Plasma Phosphorus (mg/dl):

The details regarding average plasma phosphorus levels in

different groups are given in Table 7 and Fig. 5 (b).

Average phosphorus levels in different groups revealed significant
differences. Highest average value was observed 11.05 + 0.71 in T, group, given
lead without Plumbago zeylanica suggesting hyperphosphatemia during lead

foxicity.

Saly et al. (2004) also observed similar increase in phosphorus
level in lead treated group and restoration of values near the levels of control
group due to addition of vitamin and mineral mixture during lead toxicity.
Increased phosphorus levels could be the cause of lameness as a result of

reneal insufficiency due to neptrotoxicity is described by .Ghule (2007).

Phosphorus levels in T, group given lead and P. zeylanica were
found to be numerically increased as compared to control. However, it was lower
as compare to T, group suggesting beneficial effect of Plumbago zeylanica

during lead toxicity.

Protective effect of P. zeylanica and its useful properties in bone
related conditions is described by Tilak et al. (2004) and Burkill (1997) .

4.4.3 Plasma Creatinine (mg/dl):

Creatinine levels in different groups reveal significant differences.
Average values were found to be 0.76 + 0.26 in T4, 1.36 £ 0.04 in T2, 0.78 £ 0.11
in Ty and 1.25 + 0.05 in T, group rats respectively. When compared with the
values of control group, significant increase was observed in T, group. Group T4
rats showed significant decrease in mean plasma creatinine values as compared

to T, group which received Lead acetate alone @ 500 ppm.

The present findings of significant increase in creatinine is in close
agreement with the findings of Ashour et al. (2007) and Deshmukh (2006) in
broilers , Kale (2008) and Brahmankar (2008) and Karamala et al. (2011) in rats.
Gongale (2009) Meshram (2009), Autade (2009) in quails.

Similar findings of increase creatinine values during experimental

lead toxicity has been reported by Brar et al. (1997)
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Benjamin (2001) described that, creatinine is a substance derived
from creatin and creatin phosphate in muscles and its concentration in blood is
used as index of glomerular filtration rate and renal damage suggesting

nephrotoxic effect of lead in rats.

However simultaneous supplementation of Plumbago zeylanica
extract during lead toxicity showed remarkable restoration on greatinine levels

when compared with T, group suggesting its beneficial effect.

4.4.4 Plasma AST(IU/L):

AST levels in different groups reveal significant difference.
However, significant increase was observed in T, group rats when compared with

the values of control group.

Average values were found to be 121.46 + 20.84 (T,), 167.50 %
2.74 (T,), 122.50 + 1.17 (T3), and 155.45 £ 11.78(T,)

Deshmukh (2006) reported similar observation suggested possible
cause of cellular necrosis, and imparement of cardiac function or hepatic damage

during experimental lead toxicity in broilers.

Increase AST values suggested possible hepatorenal damage
during lead toxicity as reported by Kale (2008) at 100, 250 and 500 ppm levels
and Brahmankar (2008) at 500, 700, 1000 ppm of lead in rats.

However, significant decrease found in T, group receiving lead
with Plumbago zeylanica suggested protective effect of ethanolic root extract of
Plumbago zeylanica and Bhargava (1984) reported similar hepatoprotective

effect of plumbagin in dogs on the basis of normal AST values.

4.4.10 Plasma ALT (IU/L):

ALT levels in different groups reveal significant differences;

however dose dependant significant increase was observed in T, Tz and T,
groups rats when compared with values of control group.

Values were found to be 39.51% 1.14 in T1, 48.48 = 0.95 in
T2,39.13 £ 0.75 in T3 and 45.66 + 2.07in T4 group suggesting increased values

in treatment group animals. This enzyme appears in lesser amount in kidneys,
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heart, and skeleton muscle and is relatively specific indicator of acute liver cell
damage. Hepatic damage caused due to lead could be possible cause for

elevated levels of ALT during present study.

However, values in T, group showed decrease when compared
with T, group suggesting protective effect of Plumbago zeylanica during lead
toxicity on ALT values. Santhakumari et al. (1978) studied effects of plumbagin
on liver and serum enzymes in albino rats and observed significant decrease in

ALT levels in serum confirming the present observations.

Present findings also corroborates with those reported by Brar
(1994) in Poultry and Kale (2008) and Brahmankar (2008) in rats during
experimental lead toxicity. Bhargava (1984) described cordiotonic effect of

plumbagin in dogs.

4.4.1 Plasma Glucose (mg/dl):

Glucose levels in different groups revealed non-significant
difference. However, significant increase was observed in T2 group rats given
lead acetate@500ppm suggesting hyperglycemia when compared with the

values of control group.

Average values were found to be 99.53 + 8.60 (T;), 115.50 + 6.61
(T,), 85.58 + 9.85 (T,), and 103.65 + 3.79(T4) suggesting deceased values in
treatment group animals.

Mujumdar (1980) described hyperglycaemia due to insulin
decrease and Gilman etf.al.(1990) suggested cause to be due to decrease
activity of B cells. Hyperglycaemia observed in T, and T4 groups could be
possible due to adverse effect on endocrine function due to lead. Hyperglycaemia
was found to be decrease in T, group given P. zeylanica with lead suggesting its
useful properties due to hyperglycemia.

Similar observations of hypoglycemic effect by stimulating glucose
utilization or decrease glucagon, cortisol hormone or reduced absorption of

glucose from gut is reported by Zarmouh (2010).
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4.4.7 Plasma Total Protein (gm/dl):

Average plasma total protein levels in different groups reveled
non-significant differences. Values were found to be 6.01+ 0.46 in T, 5.91 0.29
in T,, 6.08 + 0.24 in T3 and 6.28 + 0.21 in T, groups respectively. Average dose
dependant effect of lead on total protein levels.

Present findings corroborate with those reported by Tatjana et al.
(2003) in rats given lead acetate. They suggested possible cause as hepatotoxic
and nephrotoxic effect of lead. Similar significant decrease is also reported by
Wagh (2006) and Ghule (2007) in broilers and quails.

Protein levels in T, group were found to be comparable with
control group. However, it was high compare to T, group suggesting beneficial

effect of Plumbago zeylanica during lead toxicity.

Rajeshkumar et al. (2009) and Zarmouh et al. (2011) reported
hepatoprotective and hypoglycemic properties of P. zeylanica root extract.

4.5. Radiological Investigations:

Two rats from each group were randomly subjected to
radiographic examinations at the end of 4" week of experiment to evaluate effect
of lead on skeleton and joints, if any. (Plate-12 to 15)

Skeleton of control group female rats as well as treatment group
rats did not reveal remarkable differences. Radiographic examination thus
indicated that 4 weeks experimental lead toxicity at 500 ppm levels in adult
females did not show any skeletal deformities in spite of 90% of lead deposited in
bone. Similar findings were reported by Kale (2008) in female rats given lead

acetate.

4.6. Gross Pathological Observation:

Detailed necropsy was conducted for recording gross pathological
changes in various visceral organs with special emphasis on reproductive organs
i.e. ovary and uterus after completion of 4 weeks of experiment.

Most of the visceral organs i.e. liver. Lungs, heart, kidneys, brain,

spleen and reproductive organs appeared normal in almost all control group
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Plate 12 : Variation in size of uterus and ovary in different
groups rats.



Plate 13 : Radiograph of T, group rats.

Plate 14 : Radiograph of T, group rats.

Plate 15 : Radiograph of T, group rats.

Plate 16 : Radiograph of T, group rats.
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animals. Necropsy of treatment group animals also did not reveal marked
pathological alterations except mild congestion ovaries and uterus of treatment
group animals. (Plate-) Similar findings were reported during four weeks period

experimental lead toxicity in female rats by Kale (2008).

4.6.1 — Organ Weights:

After necropsy liver, lung, heart, kidneys, brain, spleen, ovaries,
uterus and vulva were separated from carcass of each group. The weights of
these organs were recorded to evaluate effect of lead acetate on these organs.
(Table 8)

a) Liver (gms):

Liver weights in different treatment group rats reveled significant
differences when compared with control group animals. Significant decrease was
observed in T, and T, group animals when compared with average weights of
control group (Plate-13). Average liver weights in T4, T2, Tz and T, were found to
be 6.82+ 0.23, 5.58 + 0.31, 6.67 + 0.25 and 6.27 + 0.41 respectively. Similar
finding of lower average weights of liver during lead toxicity is reported by Kale
(2008) in rats and Ghule (2007) in quails. Lower liver weight in treatment group
could be possibly due to lower body weights in these groups or hepatotoxic effect

of lead.

On the basis of observations of average liver weights, there was
improvement in average liver weights in P. zeylanica given group along with the
lead as compared to T, group given lead without P. zeylanica, thus indicating

improvement in liver weights.

b) Lung (gms):

The differences in average lung weights in different groups did not
reveal significant differences.

Average lung weights in different groups were found to be 1.57 +
0.09, 1.37 + 0.05, 1.76 + 0.17 and 1.67 + 0.07, in T;, T,, T5 and T, groups
respectively. Present findings are in agreement with those reported by Wagh
(2006) and Deshmukh (2006) in broilers, Kale (2008) and Brahmankar (2008) in
rats during lead toxicity.
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Table 8: Average organ weights (gms) in different groups.

; - Uterus
) " Lung Heart Kidneys Spleen Brain Ovaries y
Group | Liver (Weight) | (\eight) |  (Weight) (Weight) (Weight) | (Weight) | (Weight) V‘(’w;é .
6.82° 1.57 0.66 1.65 1:16 18 0.16 1':8
* + + + P P a g P
L 0.23 0.09 0.0.5 0.05 0l 013 0.03 Q.14
5.58° 1.37 0.62 1.50 1.21 1.67 0.09
1.09
T2 + + + + + o + N
0.31 0.05 0.03 0.06 0.08 0.008 0.007 0_15
1.70 0.16
6.67° 1.76 0.65 1.63 1.34 & + 1.17
T3 + + + + + 0.05 066 +
0.25 0.17 0.02 0.05 0.17 ' 0.10
6.27% 1.67 0.64 1.54 1.31 1.69 0.13 1.15
T4 + + + + + + i +
0.41 0.07 0.03 0.06 0.04 0.09 0.01 0.06
CD for treatment
=0.9
€D | (significant at 5% RS NS NG NS e NS NS
level)

Mean values with common alphabet as superscript do not differ significantly.

NS = Non Significant.




c) Heart (gms):

Average weight of heart in different groups did not reveled
significant differences. Average weights of heart in different groups were found to
be 0.66 + 0.05, 0.62 + 0.03, 0.65 + 0.02 and 0.64+ 0.03 in Ty, T2, Tz and T4
groups, respectively indicating effect of lead toxicity with improvement in weights

in P. zeylanica given group along with the lead.

Present findings corroborate with those reported by Wagh (2006)
and Deshmukh (2006) in broilers. Kale (2008) lower average heart weights in
female rats however, The lower average heart weights in treatment group

animals could be possibly due to lower body weights in these groups.
d) Kidneys (gm)

Average weight of kidneys in different groups also did not reveal
significant differences. Average weights in different groups were found to be 1.65
+ 0.05 (T,), 1.50 £ 0.06 (T3), 1.63 £ 0.05 (T3), and 1.54 £ 0.06 (T,) respectively,

indicating limited protective effect of P.zeylanica on average weights of kidneys.

Decrease in average kidney weight during lead toxicity through
feed in quails is reported by Ghule (2007), in broilers by Deshmukh (2006) and in
rats by Kale (2008) and Brahmankar (2008).

e) Spleen (gm):

Average spleen weights in different treatment groups showed non-
significant decrease when compared with control group (Plate-15). Average
spleen weights in different groups were found to be 1.4 + 0.30, 1.2 £ 0.08, 1.3
0.17 and 1.31 £ 0.04 in T4, T,, T3 and T4 groups respectively. Lowered average
spleen weight in treatment group animals could also be possibly due to lower
average weights in these groups or depletion of lymphoid population as reported
by Wagh (2006) in broilers and Ghule (2007) in quails.

Chen et al. (2004) reported increase relative spleen weights and
decreased body weight of dams given lead acetate at 250ppm in drinking water.
This could be possibly due to longer duration of exposure and low doses of lead
acetate employed by them in their experimental studies.
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j) Brain (gm):
Average weight of brain in different groups did not reveled
significant differences, however a non-significant decrease was observed in all

treatment group animals when compared with the control group. (Plate-17)

Average weights of brain were found to be 1.82 + 0.13, 1.67 %
0.08, 1.70 £ 0.05 and 1.69 £ 0.09 in T4, T,, T3 and T, group respectively. Similar
finding are reported Ghule (2007) in quails Kale and Bramhankar (2008) in rats
during lead toxicity. The lower brain weights in treatment group rats cold be
possibly due to neurotoxicity or lower body weights in these groups as a result of

lead acetate.

h) Ovaries (gms):
Average weights of ovaries in treatment group revealed non-

significant differences when compared with control group animals.

Average weights of ovaries in T4, T, T3 and T4 groups were found
to be 0.16 + 0.03, 0.09 + 0.007, 0.14 + 0.06 and 0.13 £ 0.01 respectively.
Findings indicated numerical decrease in ovary weights during lead toxicity.
Lowest average weight of ovaries was found in T2 group rats given lead acetate

at 500ppm level.

Similar findings are reported by Dorostghoal et al. (2011) Ouard et
al. (2008) and Kale (2008) in female rats given lead acetate. The lower average
weights of ovary may be possibly due to specific effect of lead acetate on

reproductive organs in female rats or lower body weights in this group.

i) Uterus with vulva (gms)

Average weights of Uterus with vulva in treatment group revealed

non-significant differences when compared with control group animals.

Average weights of Uterus with vulva in group T1, T2, T3, and T4
were found to be 1.18+ 0.17, 1.09+ 0.15, 1.17 £0.10, 1.15 + 0.06 respectively.
Lowest average weight of Uterus with vulva was found in T2 group rats given
lead acetate at 500ppm level.

Kale (2008) in female rats given lead acetate reported lower
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average weights of uterus possibly due to specific effect of lead acetate on

reproductive organs in female rats.

4.6 Histopathological Observations:

Sections of liver, lungs, heart, kidneys, spleen, brain, pancreas, thyroid,
ovary, uterus and vulva were suggested to histopathological examination and
discussed as follows. Special emphasis was given to the changes observed in
sections of ovaries, uterus and vulva to evaluate adverse effect of lead on female

rats.

a) Liver:

Histopathological examination of sections of liver from control group rats

revealed normal hepatic parenchyma with mild congestion. (Plate- 17, 18)

Sections from T2 group rats showed dilated sinusoids and atrophic
hepatic parenchyma with bile duct hyperplasia and degenerative changes in
hepatic parenchyma similarly sinusoidal lining showed prominent reticular
cells(Kuffeer's cells). (Plate — 19, 20)

Sections from T3 group rats revealed normal hepatic parenchyma with

normal hepatocytes (Plate — 21).

Sections from group Tianimals revealed restoration of hepatic

parenchyma.(Plate- 22)

Present finding corroborates with those reported by Suradkar et al.
(2010),which could be possible due to toxic effect of lead in T, group.

The histopathological examination of liver sections from T, group rats
given lead with P. zeylanica showed comparatively decreasing trend of
degenerative changes in hepatic parenchyma suggesting hepatoprotective effect

of P zeylanica.

Tilak et al. (2004) and Bhargava (1984) described
hepatoprotective effect of P. zeylanica and its medicinal properties.
Hepatoprotective activity of P. zeylanica is due to higher content of triterpenes,

tannins and flavonoids reported by Rajeshkumar et al. (2009).
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Plate 17 : Section of liver from T, group rat
showing normal hepatic parenchyma and central
lobular vein (100x) H&E.

Plate19 : n of Iier fro T, group
showing dilated sinusoids and atropic hepatic
parenchyma (200x) H&E.

Plate 21 : Section of liver from T, group rat
normal hepatic parenchyma (100 x) H&E.

Ly

Plate 18: on of Iver from control group rat
showing normal hepatic parenchyma (40;?4&5

<% .
Plate 20 : Section of liver from T, group rat

showing dilated sinusoids, atrophic parenchyma
and hyperplasia of reticular cells (4 &E.

Plate 22 : Section of liver from T, group rat
showing restoration of hepatic parenchyma (100
X) H&E.



b) Lungs: i

Sections of lung fromT; and Ts group animals revealed normal
alveolar parenchyma (Plate-23) and mild venous congestion with round cell
infiltration. (Plate-24) Similar observation of varying degree are also observed in
T4 group animals given lead and P. zeylanica alone or in combination .These
groups also revealed focal areas of round cell infiltration with normal bronchiolar
mucosa.

Present finding corroborates with reported Kale(2008) in female rats
and Brahmankar (2008) in male rats. ,

Tilak et.al. (2004) described use of P. zeylanica for bronchitis

-anemia and hepatic disease.

c) Heart:

Sections of heart from control (T1) group rats revealed normal

architecture of myocardium.

In T2 group rats section revealed congestion and sever
hemorrhages in epicardium and myocardium. (Plate 25) Section from T3 group

rats revealed normal parenchyma of heart.

In T4 group rats also section revealed normal parenchyma,

myocardium and epicardium. (Plate — 26).

Present finding corroborates with those reported by Rahaman
(2008) in broilers which could be possibly due to either direct toxic effect of lead
or hypoxic injury to cardiac muscle as result of anemia in lead treated groups. Itis
also reported by Autade (2010) in quails and Kale (2008) and Chandra et al.
(2010) in rats during lead toxicity.

Normal parenchymal and myocardial structure in T4 group rats
revealed protective effect of P. zeylanica considering the short duration of
experiment, Tilak et al. (2004) reported cardiotonic, antiatherosclerotic and

anticoagulant properties of P. zeylanica.
e) Kidneys:

Sections of kidneys from Ty and T, group rats revealed normal

tubular and glomerular epithelium (Plate 27). Two sections revealed mild venous
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Plate 23 : Section of lung from T, (Control) QfOUP Plate 24 : Secﬂon oflung from T, group rat showing

LaéEShOW'"Q normal structure of Alveoli (100x) congestion and round cell infiltration (200x) H&E.

Plate 25 : Sectlon of heart from T, group rat Plate 26 : Section of heart from T, group rat

showing myocordial congestion and showing normal parenchyma & myocordium
haemorrhages (200x) H&E. (100x) H&E.

Sl hAERI D Dan 0 T ‘«-a‘r‘_ih\.dh\n\%ﬂ'ﬂﬂg
Plate 27 : Section of kidney from T, (control) group Plate 28 : Section of kidney from T, group rat
rat showing normal tubular epitheum & glomeruli showing desqumated epithelium in lumen &
(100x) H&E. tubular nephrosis (200x) H&E.



congestion.

Sections from most of the T, group rats revealed venous
congestion and focal areas of hemorrhages. Sections also revealed tubular
nephrosis with desquamation of epithelial cells in the lumen of the tubule (Plate-

28).

Sections from T, group rats revealed degenerative changes in
tubular epithelium (Plate - 29). Thus, indicating limited use of P. zeylanica for

protecting lead induced nephrotoxocity.

Findings of T, group rats corroborate with those reported by Garg
(2000) describing the cause to be due to higher accumulation of lead
concentration in kidney. Similar finding of nephrotoxicity of lead is reported by
Deshmukh (2006) and Ghule (2007). There was limited restoration of tubular
architecture in rats receiving P. zeylanica with lead as compared to the rats
receiving only lead acetate. Thus, nephroprotective effect of P. zeylanica during
lead toxicity needs further confirmation as the duration of the present experiment
was only of 4 weeks. However, it is evident that P. zeylanica fails to restore renal

damage caused due to lead toxicity.

d) Spleen:

Sections of spleen from control (T4) group and (Ts) group rats revealed
normal spleenic follicles and connective tissue septa with abundant lymphoid

population (Plate — 30).

Sections of spleen in T2 group rats revealed congestion and depletion of

lymphoid population. (Plate — 31).

Sections from T4 group rats revealed small size lymphoid follicles and
germinal centers with moderate lymphoid population.

Present finding corroborates with those reported Ghule (2007) and Wagh
(2006) in quails and broilers. This could be possibly due to decreased in average
weights of spleen in treatment groups rats as a result of toxic action of lead

causing immunosuppression suggested by Rahaman (2006).

65



o

1}

= & 1 ('™ 3 o i . 3 y A e Liw X o f
Plate.29 : Section_ of kidney from T, group rat Plate 30: Section of spleen from T, group rat
:lh&cémng changes in tubular epithelium (200x) showing normal lymphoid population (100x) H&E.
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Plate 31 : Section of spleen from T, group rat Plate 32 : Section of brain from T, (control)
showing congestion and depopulation of group rat showing normal parenchyma (100x)
lymphocyte (1 00x)H&E. H&E.
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Moderate lymphoid population in T, group rats revealed protective effect
of P. zeylanica as useful medicinal properties describe by Tilak et al.(2004).

f) Brain:

Sections of brain from T1 and T3 group rats revealed normal brain

parenchyma (Plate — 32). Mild venous congestion in few sections.

Sections from T2 group rats revealed sever venous congestion
and edema. (Plate — 33).

Sections from T4 group rats revealed mild venous congestion.

Similar observations are reported by Ghule (2007)in quails and
Kale (2008) in rats exposed to lead toxicity.

Deshmukh (2006) described changes in brain parenchyma during

lead toxicity possibly due to either direct toxic action or hypoxic injury.

T4 group rats reveled normal parenchyma suggesting the

neuroprotective effect of P. zeylanica as described by Tilak et al. (2004).
g) Pancreas

Histopathological examination of sections of pancreas from T4 and
T, group animals reveled normal islet tissue and normal pancreatic acini. (plate-
36)

In T, group animals sections revealed similar structure with mild
granular and vacuolar changes in pancreatic islets showing toxic effect of lead.
(Plate- 34 & 35)

Sections from T4 group animals also revealed normal beta islets

and pancreatic acini.

Present observations corroborates with those reported by Ghule
(2007) in quails. Deshmukh (2006) in broilers reported increase average
pancreatic weights in treatment group birds given lead acetate with significant
decrease in serum glucose level suggesting possible toxic effect of lead on

endocrine pancreas. This could be possibly due to species difference.
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Plate 35 : Under high power Section of
pancreatic islet from T, group rat showing
granular and degenerative changes (40&)4&&

Plate 37 : Section of thyroid from T, (Control) group
rat showing normal thyroid follicular structure

(100x) H&E.

Plate 39 : Section of thyroid fro T group rat
showing normal collid resorbtion and pale collid
(100x) H&E.

Plate 36 : Section of pancreatic islet from T,
group rat showing normal pancreatic islet and
mild congestion (100x) H&E.

Plate 38 : Section of thyroid from T, group rat
showing colloid and resorbtion of colloid (200x)
H&E.

L e RGO M
Plate 40 : Section of thyroid from T, group rat
showing focal round cell infiltration (200x) H&E.



h) Thyroid

Histopathological examination of sections of thyroid from (T,)

control group rats showing normal accumulation and resorbtion of colloids.

(Plate -37)
Sections from T2 group rats showed resorbtion of colloid.

(Plate 38)
Sections from T3 group rats revealed normal secretion of follicle

with resorbtion of colli. (Plate — 39)
Sections from group T. animals revealed lymphoid aggregation

with variation in size of follicles. (Plate - 40)
Literature did not revealed information regarding effect of lead

toxicity on the histomorphological changes in thyroid gland.

1) Ovary
Histopathological examination of sections of ovary from control

group rats showing various stages of developing follicles. (Plate-41 & 42)

Sections from T2 group rats showed severe congestion,

haemorrhages and decreased no of follicles. (Plate — 43 )

Sections from T3 group rats revealed severe congestion and arrest

of developing follicles. (Plate — 44)

Sections from group T, animals revealed decrease number of
developing follicles with severe congestion. (Plate — 45)

Present finding corroborates with those reported by Mohammad et
al. (1997) in mice and Taupaeu et al. (2001) and Azarnia et al. (2004) ouarda et
al. (2008) Dorostghoal et al.(2011) in rats.

Kale (2008) indicated adverse effect of lead on development and
functional status of ovaries in rats which could be confirmed from lower average
weights in treatment groups and histopathological changes.

Sections of T3 group shows severe congestion and arrest of
follicles suggesting negative effect of P zeylanica on ovary.

Due to toxic effect of lead and harmful effect of P. zeylanica on
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Plate 41 : Section of ovary from T, (control)
group rat showing developing follicles (100x)
H&E.

‘ .

Plate 43 : Section of ovary from T, group rat
showing sever congestion, haemorrhages and

decrease number of follicles (100x) H&E.

Plate 45 : Section of ovary from T, group rat
showing decrease number of developing follicle
with sever congestion (200x) H&E.

Plate 42 : Section of ovary from T, (control)
group rat showing developing follicles (antrum)
(4001)4&5.
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Plate 44 : Section of ovary from T, group rat
showing sever congestion arrest of developing
follicles (200x) H&E.

: Eor s ¥ .ﬁ«‘:“lp. -
Plate 46 : Section of uterus from T, (control)
group rat showing myometrium along with
glandular epithelium (100x) H&E.




ovary sections of T4 group animal shows decrease no of developing follicles with

severe congestion.

Present observation in P. zeylanica given groups along with lead
are in agreement with those reported by Premakumari et al. (1997) describing

antifertility activity of plumbagin due to antiovulatary effect.

j) Uterus:

Histopathological examination of sections of uterus from control
group animals revealed normal endometrium and myometrium with glandular
epithelium.(Plate — 46 )

In T2 group animals sections revealed thining of myometrium and

congestion with proliferating endometrial gland. (Plate—47 & 48 )

Sections from T3 group rats revealed endometrial glandular

hyperplasia and congestion

Sections from T4 group rats revealed myometrium congestion, and

glandular hyperplasia.(Plate —49).

These findings corroborate with those described by Tchernitchin et al.
(2003) who reported edema in the superficial and deep endometria, luminal
epithelial hypertrophy and mitotic response in all uterine cells type were inhibited
by lead exposure in the prepubertal rats. This could be possibly due to

prepubertal rats used during their studies.
Kale (2008) suggested adverse effect of lead on uterus of rats.

Sections from T, group rats also revealed myometrial congestion,

and glandular hyperplasia thus indicating failure of P. zeylanica to protect lead
induced damage. '

Premakumari et al. (1997) described antifertility activity of
plumbagin of P. zeylanica.

k) Vulva

Histopathological examination of sections of vulva from control
group animals revealed normal stratified and psuedostratified epithelial
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Plate 47 : Section of uterus from T, group rat
sr}owing thinning of myometrium and congestion
::&nmE proliferating endometrial glands (200x)
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Plate 49 : Section of uterus from T, group rat

showing glandular hyperplasia (100x) H&E.

Plate 51 : Section of vulva from T, group rat
showing stratified squamous epithelium (100x)

H&E.

. b, L f':f. 'A‘f‘
Plate 48 : Section of uterus from T, group rat
showing hyperplasia of endometrial gland
(200x) H&E.

Plate 50 : Section of vulva from T, (control)
group rat showing normal stratified and
psuedostratified epithelium layer (200x) H&E.

Plate 52 : Section of vulva from T, group rat
showing desquamation of cornification of mucosa
and absence ofgland (1 00x) H&E.



layer.(Plate =50).

In T2 group animals desquamatedand thin stratified squamus
epithelium. .Sections from T3 group rats revealed thin stratified squamus

epithelium. (Plate — 51).

Sections from T4 group rats revealed desquamated stratified

squamus epithelium, cornification of mucosa and absence of gland.(Plate — 52).

Literature did not revealed information regarding effect of lead

toxicity on the histomorphological changes in vulva .

Present findings thus indicated adverse effect of lead on
development of vulva in rats and failure of P. zeylanica to protect lead induced

damage .
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CHAPTER -V

SUMMARY AND CONCLUSION

Present investigations on “Pathology of experimental lead toxicity
and effect of Plumbago zeylanica in female rats (Rattus norvegicus) with special
reference to reproductive organs” were undertaken in the Department of
Pathology, Post Graduate Institute of Veterinary and Animal Sciences, Akola.

Twenty four non pregnant Wistar adult female rats of 6-7 weeks of
age were divided in four groups after completion of one week acclimatization
period Group | rats (T,) rats were given adlib pelleted diet with normal water
however group II, and IV (T, and T,) rats were given same diet and 500ppm lead
acetate in drinking water. Group T3 and T, were given ethanolic extract of dry root
powder of Plumbago zeylanica at 100mg/kg body wt/day. orally for the period of 4
weeks. Animals were maintained under standard managemental conditions.

Studies included effect of lead acetate on general performance,
clinical symptoms, hematological, radiological and biochemical investigations at
the end of 4th week. On completion of 28 days rats form each group were
sacrificed to study gross pathological changes and effect on different organ
weights. Tissues of liver, lung, heart, kidney, spleen, brain, pancrease, thyroid,
ovary, uterus and vulva were collected for histopathological examination.

General parameters included clinical observations, feed
consumption, water consumption, weekly body weights and weekly body weight
gain. T2 group rats revealed brown coloured foul smelling feces, weakness,
lethargy, palmer grasping and aimlessly biting to cages, climbing on each other in
the cages and ruffled fur coat as a result of toxic effect of lead on central nervous

system. These changes were not evident in remaining groups.

Average feed consumption and water consumption was found to
be lowest (600.89gms) and (187.67mls) respectively. Significant decrease was
observed in T, and T, group when compare with control group. However better
performance was observed in T, group given P. zeylanica with lead when
compare with T, group suggesting beneficial effect of P. zeylanica during lead

toxicity.
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Mean values were found comparable of T4 and T, group however
significant decrease was observed in T, and T4 group. T4 group rats given lead
with P.zeylanica showed better weight gain when compare with T, group showing

beneficial effect of P. zeylanica during lead toxicity.

Hematological observation indicated significant difference in Hb
and PCV however TEC, MCV, MCH and MCHC values showed non-significant
differences. Lowest hematological values were observed in T, group rats given
lead acetate; however rats given lead with P. zeylanica showed improvement in
hematological parameter suggesting hematinic properties cf P. zeylanica during
lead toxicity. Anemia observed in T, group rats was morphologically appeared as

microcytic hypochromic.

TLC and absolute neutrophil and lymphocyte count showed
significant differences in treatment group rats when compare with control group.
T, group rats showed leucopenia and relative increase in absolute neutrophil
count, absolute lymphocyte count when compare with control and other treatment
groups. Values were found to be improved in T4 group when compared with T,
group suggesting adverse effect of lead on leucopoiesis and beneficial effect of

P. zeylanica as evident of T, group during lead toxicity.

Biochemical parameter at the end of four weeks indicated
significant decrease in calcium and non-significant decrease in total protein in T
group when compare with values of T, T; and T, groups. Similarly T, groups also
revealed hyperphosphatemia and significant increase in values of creatinine,
AST, and ALT values and non-significant increase in glucose values suggestive

nephrotoxic and hepatotoxic effect of lead.

Blood glucose levels though revealed numerical decrease in T3
group when compare with T; and T, when compare with T4 showed hypoglycemic

action of P.zeylanica with or without lead.

Radiographic examination of two rats from each group at the end

of 4th week did not revealed marked differences in skeleton of treatment group
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and control group rats. Studies thus indicated that 4 weeks of experimental lead

toxicity in rats fails to indicate effect on skeleton deformities.

Six rats from each group were sacrificed at the end of 4th week to study
gross pathological changes and organ weights of liver, lung, heart, spleen,
kidneys, brain, uterus, ovary and vulva. Tissues from these organs were also
collected for histopathological examination. During necropsy treatment group rats
revealed congested female genital organs with decrease in size of most of the

organs.

Organ weights of liver reveled significant and lung, heart, kidneys,
brain, spleen, ovary, uterus and vulva in treatment group rats did not reveal
significant differences when compared with control group rats. However, rats
given lead acetate (T,) showed lower average weights of liver, lung, heart,
kidneys, bfain', spleen, ovary, uterus and vulva indicating toxic effect of lead on
average organ weight. Birds given lead acetate with P. zeylanica at 100 mg /kg

body wt level showed improvement in organ weight of liver, lung and heart.

Histopathological examinations in control group rats revealed
normal histomorphology of liver, lung, heart, kidney, brain, spleen, pancrease,
thyroid, ovaries uterus and vulva. Sections of liver from T, group showing dilated
sinusoids atrophic hepatic parenchyma and hyperplasia of bile duct and Kuffer's
cells. In T, group, liver sections showed comparatively normal hepatic

parenchyma and restoration of their changes.

Sections of lung revealed mild congestion however kidney
revealed necrosis, congestion and hemorrhages with desquamation of tubular
epithelium. Sections of heart revealed congestion, hemorrhages and spleen
showed depletion of lymphoid population. Thyroid showed desquamation of
follicular epithelium and sections of ovary showed irregular degenerating follicle
with sever congestion and increase stroma suggesting adverse effect of lead on

these organs.

Sections of uterus showed thinning of myometrium and

hyperplasia of endometrial glands however sections of vulva did not revealed
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much histomorphological changes except thinning of mucosa. These changes in
ovary, uterus was also evident in T; and T, group indicating adverse effect of

both lead and P. zeylanica on reproductive organs.
From present investigation following conclusions were drawn.

N Lead toxicity in rats cannot be confirmed on basis of clinical symptoms as
clinical symptoms are not specific

Z. Lead toxicity at 500 ppm levels adversely affected performance of rats i.e.
feed consumption, water consumption average weekly body weight and
average weekly body weight gain. During lead toxicity with P. zeylanica dry

root extract showed better performance suggesting it's utility.
3. Lead toxicity adversely affect hemopoietic and leucopoietic system and P.

zeylanica dry root powder extract during lead toxicity showed improved

values suggesting it's hematinic properties

4. Biochemical parameter indicated hepatotoxic and nephrotoxic effect of

lead acetate @ 500 ppm level and hypoglycemic action of P. zeylanica.

B Gross and histopathological changes indicated adverse effect of lead on
visceral and reproductive organs. Extract of P. zeylanica was found to be
useful as hepatoprotective, however changes in kidney and reproductive
organs did not reveal it's beneficial properties during experimental lead

toxicity in rats.

On the basis of observation during present investigation it is thus
concluded that lead toxicity did not show pathognomic lesion suggestive of
diagnosis in rats. Extract of P. zeylanica was found useful as heptoprotective

during lead toxicity but showed adverse effect on female reproductive organs.
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and effect of Plumbago zeylanica in female rats with special reference to

reproductive organs." was conducted
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in the Department of Veterinary




Twenty four non pregnant Wistar adult female rats of 6-7
weeks of age were divided in four equal groups . Group T1 rats were given

adlib pelleted diet with normal water however group T2 and T4 rats

were given same diet along with 500ppm lead acetate in drinking

water. Group T; and T, were given ethanolic extract of dry root powder of
Plumbago zeylanica at 100mg/kg body wt/day. orally for the period of four
weeks.

Blood and plasma samples from six animals of each group were

collected for hematological and biochemical investigations and were
sacrificed at the end of 4™ week of experiment.

Parameters studied included clinical observations, general
performance, hematological, biochemical, radiological, gross and
histopathological investigations at the end of four week of experiment.

Hematological parameters included Hb, PCV, TEC, MCV, MCHC, TLC

and DLC. Biochemical parameters studied included plasma calcium,
phosphorous, creatinine, AST, ALT and glucose .

After detailed gross pathological examination, organs weights of liver,
lungs, heart, kidneys, spleen, brain, ovary, uterus and vulva were recorded.
Tissues of liver, lung, heart, kidneys, spleen, brain, thyroid pancreas, ovary,
uterus and vulva were collected for histopathological examination.

Animals of T, group only showed symptoms of excitement i.e.
aimless running, climbing on each other in the cages and fighting, pesty dark
brown color feces and diarrhea indicating digestive disturbance . When
compared with T, group animals significant increase of average feed
consumption, water consumption, weekly body weight and body weight gain
was observed in T4 group animals given P. zeylanica @100mg/kg indicating
its useful properties during lead toxicity.

Hematological observation showed significant decrease in Hb,
PCV and non significant decrased in TEC , MCV and MCH values in T, group
rats suggesting microcytic hypochromic anemia. Decrease TLC indicated
adverse effect on leucopoiesis with relative increase in absolute neutrophil,
lymphocyte and monocyte count. Other group including T, showed
comparable values suggesting hematinic property of P. zeylanica.

Elevated levels of phosphorous, creatinine, AST, ALT and glucose in
T, group animals indicated toxic effect of lead on liver, pancreas and kidneys.




Decreased values were observed in T4 group suggesting beneficial effect of
P. zeylanica during lead toxicity.

Organ weights in T, group animals revealed non-significant decrease
indicating toxic effect of lead on visceral organs.

Histopathological examination of liver showed bile duct hyperplasia,
dilated sinusoids, increased reticular cells, degenerative changes, venous

congestion, and atrophy of hepatic parenchyma in T, group as a result of

toxic effect of lead acetate. T, group rats however did not revealed this
changes suggesting hepatoprotective effect of P. zeylanica during lead
toxicity.

Sections of kidneys in T, and T, group revealed congestion and
tubular nephrosis where as control and T3 group showed normal renal
parenchyma. Finding thus indicated that extract of P. zeylanica failed to
restore nephrotoxic effect of lead.

Other visceral organs however showed normal histomorphology.
Sections of ovary showed irregular degenerating follicle with sever congestion
and increased stroma. Uterus and vulva showing thinning of myometrium and
mucosa in treatment groups respectively.

Findings indicated that both lead and P. zeylanica independently or in
combination have adverse effect on female reproductive organs. However

P. zeylanica have hepatoprotective effect during lead induced hepatic
damage.
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