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INTRODUCTION



INTRODUCTON:

Since time immemorial, Siddha systems of medicine have used Herbo-mineral
preparations (thathu) for treatment of various chronic ailments. The term ‘Thathu’ in
siddha system of medicine includes Metals (ulogam), Salts of mercury (Panjasootham),
Padanam, Salts(Kaarasaaram), Nine gem stones(Navamani) and Uparasas. Preparation of
thathu drugs involve extensive purification and repeated incinerations at specified
temperatures to make the minerals ready for human consumption. According to siddha
literature, a purified mineral does not react adversely with tissues of the body and, hence,
a herbo-mineral drug is considered to be more powerful than almost any other medicinal
preparation. However, the role of toxic minerals in biological systems still remains
shrouded in controversy. Absence of significant toxicology data is a major lacuna in toxic
mineral research despite being used since ancient times. Although scattered reports on the
toxicity of these preparations are available in literature, their mechanism of action has not
been conclusively established. Long-term pharmacotherapeutic and in-depth toxicity
studies are needed to address the apprehensions raised by these herbo-mineral
preparations. This research work aims at evaluating the toxicological aspect the thurusu
(copper sulphate) parpam, which has been referred in siddha literature for its usage in
treatment of various chronic disorders such as respiratory and gastro-intestinal disorders.

Medical use of copper is found in very ancient Egyptian literatures such as Smith
Papyrus (written between 2600 and 2200 B.C) and Ebers Papyrus (written around 1500
B.C), in which Copper compounds were recommended for headaches, "trembling of the
limbs" (perhaps referring to epilepsy), burn wounds, itching and certain growths in the
neck, some of which were probably boils. Blue vitriol (copper sulfate) were used, among
other things, in remedies for eye ailments such as bloodshot eyes, inflamed or "bleary”
eyes, "fat in the eyes", and cataracts.

In Greek literature copper is recommended for the treatment of leg ulcers
associated with varicose veins. To prevent infection of fresh wounds, the Greeks
sprinkled a dry powder composed of copper oxide and copper sulfate on the wound.
Another antiseptic wound treatment at the time was a boiled mixture of honey and red

copper oxide.



Copper and its derivatives had been firmly established as an important drug in
Roman physician Cornelius Celsu’s pharmacopoeia for treatment of venereal diseases
and non-healing chronic ulcers.

Copper was also employed in ancient India and Persia to treat lung diseases. The
tenth century book, Liber Fundamentorum Pharmacologiae describes the use of copper
compounds for medicinal purposes in ancient Persia. Powdered malachite was sprinkled
on boils, copper acetate as well as and copper oxide were used for diseases of the eye and
for the elimination of "yellow bile." Nomadic Mongolian tribes treated and healed ulcers
of venereal origin with orally administered copper sulfate.

Copper is known to be an essential element in human metabolism. However,
copper does not exist in the body in measurable amounts in ionic form. All measurable
amounts of copper in the body exist in tissues as complexes with the organic compounds
of proteins and enzymes. Some copper complexes serve to store copper, others to
transport it, and yet others play important roles in key cellular and metabolic processes.
Therefore, it has been concluded that copper becomes and remains intimately involved in

body processes.
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AIM AND OBJECTIVES:

AIM:
To purify Thurusu (Copper Sulphate) and prepare Thurusu Parpam using traditional
siddha methods with detailed study on acute and long term toxicity of “THURUSU

PARPAM” in animal model (Wister albino rats)

OBJECTIVE:

1. Purification of THURUSU using siddha literature

2. Preparation of THURUSU PARPAM using siddha literature

3. Chemical analysis of THURUSU PARPAM

4. Toxicity study on “THURUSU PARPAM” using animal models
a. Acute Toxicity

b. Chronic Toxicity
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REVIEW OF LITERATURE:
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VERNACULAR NAME
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Crude copper sulphate, Copper acetate, Roman vitriol, Verdigris.
. Guijarathi : Mor-tuta
o Hindi : Nila-thota, Nilatuba
. Malayalam Toorshi, Turi
o Sanskrit : Mayura thutham, Nellatuta, Sikhigrivam, Thutta.
. Tamil : Mayil thutham, Tutam, Thurisi
. Telugu : Mayilu thuthamu
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MODERN ASPECTS:

IUPAC NAME: Copper Il Sulphate

OTHER NAMES: Cupric sulphate

Blue vitriol(penta hydrate)

Blue stone(penta hydrate)

Bonattite(tri hydrate mineral)

Boothite(hepta hydrate mineral)

Chalcanthite(penta hydrate mineral)

Chalcocyanite(mineral)

PROPERTIES:

Molecular formula:

Molecular mass

Appearance

Density

Melting point

Solubility in Water:

CuSoy

159.62 g/mol(anhydrous)
249.70 g/mol(penta hydrate)
Grey-white(anhydrous)
Blue (penta hydrate)

3.603 g/cu.cm(anhydrous)
2.284 g/cu.cm(penta hydrate)
110%(.4H,0)
150°c(423k)(.5H,0)

<650°c decomp.

Anhydrous

243 g/L (0°%)

320 g/L (20%)

618 g/L (60°%)

1140 g/L (100%)



Refractive index (np):

Solubility

STRUCTURE

LDso

Crystal structure:

Penta hydrate
316 g/L (0°%)

2033 g/L (100°%)

Anhydrous
insoluble in ethanol
Penta hydrate
soluble in methanol
10.4 g/L (18%)
Insoluble in ethanol
1.733 (anhydrous)

1.514 (penta hydrate)

Orthorhombic (chalcocyanite)

Space group Pnma, 0P24,

a=10.839m, b =0.669,m, ¢ = 0.483m
Triclinic (penta hydrate)

Space group P;, aP22,

a=0.5986,m, b =0.6141,,, ¢ = 1.0736
a=77.333% B =82.267°, y = 72.567
300mg/kg(oral, rat)

87mg/kg(oral, mouse)

470mg/kg(oral, mammal)



RELATED COMPOUNDS
Other cations: Iron(l1) sulphate
Manganese(ll) sulphate
Nickel(Il) sulphate
Zinc sulphate
Copper(1l) sulphate, also known as cupric sulphate or copper sulphate is the
chemical compound with the chemical formula CuSo,. This salt exists as a series of
compounds that differ in their degree of hydration. The anhydrous form is a pale green or
grey-white powder, where as the pentahydrate (CuSo4.5H,0), The most commonly
encountered salt, is bright blue. CuSo0,4.5H,0 is in a shade of blue, and very toxic to the
environment, irritating to the eyes and skin, and also can be harmful if swallowed.
Copper(11) sulphate exothermically dissolves in water to give the aqua
complex[Cu(H20)s], which has octahedral molecular geometry and is paramagnetic.
Other names copper(II) sulphate are “blue vitirol” and “blue stone”.
PREPARATION AND OCCURENCE
Copper sulphate is produced industrially by treating copper metal with hot
conc.sulphuric acid or its oxides with dilute sulphuric acid. For laboratory use, copper
sulphate is usually purchased.
The anhydrous form occurs as a rare mineral known as chalcocyanite. The
hydrated copper sulphate occurs in nature as chalcanthite(pentahydrate), and two more
rare ones are; bonittite(trihydrate) and boothite(hepta hydrate).

CHEMICAL PROPERTIES



Copper(I1)sulphate pentahydrate decomposes before melting at 150°C(302°F),
losing two water molecules at 63°C(145°F), followed by two more at 109°C(228°F) and
the final water molecule at 200°C(392°F).

Dehydration proceeds by decompostion of the tetra aqua copper(2+) moiety, two
opposing aqua groups are lost to give di aqua copper(2+) moiety. The second dehydration
step occurs with the final two aqua groups are lost. Complete dehydration occurs when
the only unbound water molecule is lost.

At 650°C(1202°F), copper(I1)sulphate decomposes into copper(11)oxide (CuO)
and sulphur tri oxide(So3).

Its blue colour is due to water of hydration. When heated in an open flame the crystals are
dehydrated and turn greyish-white.

Copper sulphate reacts with conc. Hydrochloric acid very strongly. In the reation the blue
solution of copper(Il) turns green due to the formation of tetra chloro cuprate(ll):

Cu** + 4Cl' — CuCl*

It also reacts with more reactive metals them copper (e.g. Mg, Fe, Zn, Al, Sn, Pb, etc.,):
CuSo4+ Zn + H,O— ZnSo4 + CuO + Hy
CuSos + Fe + HO— FeSo4 + CuO + H;
CuSos+ Mg + HO— MgSo, + CuO + H;
CuSo4+ Sn + H,O— SnSo4 + CuO + H;
3CuSo4+ 2Al + 3H,0— Aly(S04)3 + 3CuO + 3H;
In addition of being very exothermic reactions, they all produce hydrogen gas.
The copper formed is deposited on the surface of the other metal. The reaction stops

when no free surface of the metal present any more.



USES
As a herbicide, fungicide and pesticide :

Copper sulphate pentahydrate is a fungicide. However, some fungi are capable of
addapting to elevated level of copper ions. Mixed with lime it is called Bordeaux
mixture and used to control fungus on grapes, melons and other berries. Another
application is Cheshunt compound, a mixture of copper sulphate and ammonium
carbonate used in horticulture to prevent damping off in seedlings. Its use as a herbicide
is not agricultural, but instead for control of invasive aquatic plants and the roots of plants
near pipes containing water. It is used in swimming pools as an algaecide. A dilute
solution of copper sulphate is used to treat aquarium fish for parasitic infections, and is
also used to remove snails from aquariums. Copper ions are toxic to fish, so care must be
taken with the dosage. Most species of algae can be controlled with very low
concentrations of copper sulphate. Copper sulphate inhibits growth of bacteria such as

Escherichia coli.

For most of the twentieth century, chromated copper arsenate (CCA) was the
dominant type of wood preservation for uses other than deep driven piles, utility poles,
and railroad ties. To make pressure-treated wood, a large cylinder is filled with
an aqueous chemical bath. Copper sulfate pentahydrate is dissolved in the water along
with other additives prior to the lumber being placed inside the cylinder. When the
cylinder is pressurized, the chemicals are absorbed by the wood, giving the wood

fungicidal, insecticidal, and UV-light-reflecting properties that help preserve it.

NICHE USES

Being a relatively benign and cheap reagent, copper(ll) sulfate has attracted many

niche applications over the centuries.


http://en.wikipedia.org/wiki/Chromated_copper_arsenate
http://en.wikipedia.org/wiki/Wood_preservation
http://en.wikipedia.org/wiki/Deep_foundation
http://en.wikipedia.org/wiki/Utility_pole
http://en.wikipedia.org/wiki/Railroad_tie
http://en.wikipedia.org/wiki/Pressure-treated_wood
http://en.wikipedia.org/wiki/Aqueous
http://en.wikipedia.org/wiki/UV-light

Analytical reagent

Several chemical tests utilize copper sulfate. It is used in Fehling's
solution and Benedict's solution to test for reducing sugars, which reduce the soluble blue
copper(Il) sulfate to insoluble red copper(l) oxide. Copper(Il) sulfate is also used in

the Biuret reagent to test for proteins.

Copper sulfate is also used to test blood for anemia. The blood is tested by
dropping it into a solution of copper sulfate of known specific gravity — blood which
contains sufficient hemoglobin sinks rapidly due to its density, whereas blood which does

not floats or sinks less rapidly.

In a flame test, its copper ions emit a deep green light, a much deeper green than

the flame test forbarium.
In the presence of chlorine, copper ions emit a deep blue light.

Organic synthesis

Copper sulfate is employed in organic synthesis. The anhydrous salt catalyses the
transacetylation in organic synthesis. The hydrated salt can be intimately mingled

with potassium permanganate to give an oxidant for the conversion of primary alcohols.

Chemistry education

Copper sulfate is a commonly included chemical in children's chemistry sets and
is often used to grow crystals in schools and in copper plating experiments. Because of its
toxicity, it is not recommended for small children. Copper sulfate is often used to
demonstrate an exothermic reaction, in which steel wool or magnesium ribbon is placed
in an aqueous solution of CuSO,. It is used in school chemistrycourses to demonstrate the
principle of mineral hydration. The pentahydrate form, which is blue, is heated, turning

the copper sulfate into the anhydrous form which is white, while the water that was
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present in the pentahydrate form evaporates. When water is then added to the anhydrous
compound, it turns back into the pentahydrate form, regaining its blue color, and is
known as blue copper. Copper (1) sulfate pentahydrate can easily be produced by

crystallization from solution as copper (I1) sulfate is quite hygroscopic.

In an illustration of a "single metal replacement reaction™, iron is submerged in a
solution of copper sulfate. Upon standing, iron reacts, producing iron (1) sulfate, and

copper precipitates.

Fe + CuSO4 — FeSO4 + Cu
Medical Uses
Copper sulfate was also used in the past as an emetic. It is now considered too

toxic for this use. It is still listed as an antidote in the World Health Organization's

Anatomical Therapeutic Chemical Classification System.

Etching

Copper sulfate is also used to etch zinc plates for intaglio printmaking.
Dyeing

Copper sulfate can also be used as a mordant in vegetable dyeing. It often
highlights the green tints of the specific dyes.

TOXICOLOGICAL EFFECT:

Copper sulfate is an irritant. The usual routes by which humans can receive toxic
exposure to copper sulfate are through eye or skin contact, as well as by inhaling powders
and dusts. Skin contact may result in itching or eczema. Eye contact with copper sulfate
can cause conjunctivitis,inflammation of the eyelid lining, ulceration, and clouding of

the cornea.


http://en.wikipedia.org/wiki/Iron(II)_sulfate
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Upon acute oral exposure, copper sulfate is only moderately toxic. According to
studies, the lowest dose of copper sulfate that had a toxic impact on humans is
11 mg/kg. Because of its irritating effect on the gastrointestinal tract, vomiting is
automatically triggered in case of the ingestion of copper sulfate. However, if copper
sulfate is retained in the stomach, the symptoms can be severe. After 1-12 grams of
copper sulfate are swallowed, such poisoning signs may occur as a metallic taste in the
mouth, burning pain in the chest, nausea, diarrhea, vomiting, headache, discontinued
urination, which leads to yellowing of the skin. In cases of copper sulfate poisoning,

injury to the brain, stomach, liver, or kidneys may also occur.

UsEs OF COPPER SULPHATE

Copper sulphate, blue stone, blue vitriol are all common names for pentahydrated
cupric sulphate, CuSO45H,0, which is the best known and the most widely used of the
copper salts. Indeed it is often the starting raw material for the production of many of the

other copper salts.

Today in the world there are more than 100 manufacturers and the world's
consumption is around 200,000 tonnes per annum. It is estimated that approximately
three-quarters of this is used in agriculture, principally as a fungicide, but also for treating

copper-deficient soils.

Copper sulphate is a very versatile chemical with as extensive a range of uses in
industry as it has in agriculture. Its principal employment is in agriculture, and, up to a
generation or so ago, about its only uses in industry were as a mordant for dyeing and for

electroplating. Today it is being employed in many industrial processes:


http://en.wikipedia.org/wiki/Gastrointestinal_tract
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. The synthetic fibre industry has found an application for it in the
production of their raw material.

. The metal industry uses large quantities of copper sulphate as an
electrolyte in copper refining, for copper coating steel wire prior to wire
drawing and in various copper plating processes.

. The mining industry employs it as an activator in the concentration by
froth flotation of lead, zinc, cobalt and gold ores.

. The printing trade takes it as an electrolyte in the production of electrotype
and as an etching agent for process engraving.

. The paint industry uses it in anti-fouling paints and it plays a part in the

colouring of glass.

Indeed, today there is hardly an industry which does not have some small use for

copper sulphate. In the table below, some of the many uses of copper sulphate are listed.

Classification - Application
1.Agriculture

Major uses

e Preparation of Bordeaux and Burgundy mixtures for use as fungicides

e Manufacture of other copper fungicides such as copper-lime dust, tribasic copper
sulphate, copper carbonate and cuprous oxide

e Manufacture of insecticides such as copper arsenite and Paris green

e Control of fungus diseases

e Correction of copper deficiency in soils

o Correction of copper deficiency in animals



e Growth stimulant for fattening pigs and broiler chickens

e Molluscicide for the destruction of slugs and snails, particularly the snail host of

the liver fluke

Other uses

Seed dressing

Soil steriliser, e.g. Cheshunt compound (a mixture of copper sulphate and

ammonium carbonate) to prevent "damping-off" disease of tomato, etc.

Control and prevention of foot rot in sheep and cattle

Bacteriastat for addition to sheep dips

Disinfectant in prevention of the spread of swine erysepelas and white scours in

calves

Control of scum in farm ponds

Plant nutrient in rice fields

Preservative for wooden posts, wooden buildings, etc.

Preservative for wooden fruit boxes, planting baskets and other containers

Ingredient of vermin repellents, e.g. for application to bark of trees against rabbits

Stimulant of latex yield on rubber plantations

Protection against algal growths on flower pots

2. Public health and medicine

e Destruction of algal blooms in reservoirs and swimming pools

e Prevention of the spread of athletes foot in warm climates, by incorporation in the

flooring mixture of swimming baths



e Control of bilharzia in tropical countries, as a molluscicide

e Prevention of malaria, in the preparation of Paris green for use against osquito
larvae

e Antiseptic and germicide against fungus infections

e Catalyst or raw material for the preparation of copper catalysts used in the

manufacture of pharmaceutical products

3.Industry

Adhesives

e Preservative in casein and other glues
e Additive to book binding pastes and glues, for insecticidal purposes

e Additive to animal and silicate glues to give water resistance

Building

e Timber preservative and in the preparation of other wood preservatives, e.g. oil
based copper naphthenates and water based copper/chrome/arsenic for the
prevention of woodworms and wood rots

¢ Ingredient of plaster to prevent fungus infection, e.g. to prevent the spread of dry
rot

¢ Ingredient of concrete, both as a colouring matter and as an antiseptic, e.g. for use
in and around swimming pools

e Modification of the setting of concrete

e Protection against lichens, moulds and similar growths on asbestos cement

roofing and other building materials



Control of the growth of tree roots in sewers

Chemical

Preparation of catalysts for use in many industries
Purification of gases, e.g. removal of hydrogen chloride and hydrogen sulphide

Precipitation promoter in purifying zinc sulphate solutions

Precipitation of alkaloids as double salts from crude extracts

Source of other copper compounds such as copper carbonate silicate/arsenite/
aceto-arsenite/resinate/stearate/tartrate/oleate naphthenate/chromate/chlorate/
alginate/fluoride/hydroxide, cuprous oxide/ chloride/cyanide and cuprammonium

compounds

Decorative trades

Colouring glass
Colouring cement and plaster
Colouring ceramic wares

Alteration of metal colours, e.g. darkening of zinc, colouring aluminium

Dyestuffs

Reagent in the preparation of dyestuffs intermediates
Catalyst or raw material for the preparation of copper catalysts, e.g. preparation of

phenols from diazo compounds, preparation of phthalocyanine dyes



Leather

Mordant in dyeing

Reagent in tanning processes

Metal and electrical

Electrolyte in copper refining

Electrolyte in copper plating and electro forming

Electrolytic manufacture of cuprous compounds, e.g. cuprous oxide
Constituent of the electrodes and electrolytes in batteries
Electrolyte in the manufacture of copper powder

Electrolyte in aluminium plating and anodising

Copper coating steel wire, prior to wire drawing

Pickling copper wire, etc., prior to enamelling

Providing a suitable surface for marking out iron and steel

Mining

Paint

Flotation reagent in the concentration of ores, e.g. zinc blende

Raw material for the manufacture of copper naphthenate and other copper
compounds for use in anti-fouling paints

Preparation of certain varnish or paint dryers, e.g. copper oleate, copper stearate
Preparation of certain pigments, e.g. copper chromate, copper ferrocyanide,

copper phthalocyanine



Printing

e Etching agent for process engraving
e Electrolyte in the preparation of electrotype

¢ Ingredient of printing inks

Synthetic rubber and petroleum

e Preparation of catalysts used in cracking certain gaseous and liquid petroleum

e Fractions

e Preparation of cuprous chloride, used in the purification of butadiene and in the
separation of acetylene derivatives

e Preparation of catalysts used in chlorinating rubber latex

e Purification of petroleum oils

Textiles

e Preparation of copper compounds for rot-proofing canvas and other fabrics
¢ Rot-proofing sandbags

e Mordant, especially in calico printing

e Cuprammonium process for the production of rayon

e Production of aniline black and diazo colours for dyeing

e "After coppering” to increase the fastness of dyes

Catalyst in the manufacture of cellulose ethers and in cellulose acetylation

Miscellaneous

e Improving the burning qualities of coke



e Laboratory analytical work

e Ingredient of laundry marking ink

e Dyeing of hair and horn

¢ Ingredient of hair dyes of the phenylene diamine or pyrogallol type

e Preparation of chlorophyll as a colouring material for food stuffs

e Imparting a green colour in fireworks

e Activator in the preparation of active carbons

e Preservative for wood pulp

e Preservation of fishing nets and hides on trawls

e Obtaining a blue-black finish on steel

e Treatment of carbon brushes

e Ingredient of the solution used for preserving plant specimens in their natural
colours

e Impregnation in fruit wrapping papers to prevent storage rots

COMPLICATIONS AND MANAGEMENT OF ACUTE COPPER

SULPHATE POISONING

Copper sulphate is an easily accessible chemical in Sri Lanka that is sold over
the counter. It is commonly used as a pesticide, in leather industry and also in making
home-made glue. Burning of copper sulphate in houses and shops (as a good luck charm
and for religious activities) is a common practice among Buddhists and Hindus. The
marine blue colour of the hydrated form of copper sulphate crystals is attractive to
children and is a reason for inadvertent poisoning. However, many admissions due to
copper sulphate poisoning in adult medicine are acts of deliberate self harm. Ingestion of

significant quantities of copper carries a risk of multi organ failure and death .



Unfortunately, many physicians are not familiar with the complications and management
of this unusual form of poisoning that has become a rarity. We share our experience in
treating two such patients and discuss the clinical manifestations, management issues and
suggestions for prevention.

Ingestion of more than 1 g of copper sulphate results in manifestation of
symptoms of toxicity. However, this is only a rough threshold for toxicity and depends on
individual factors. Mortality in cases of severe poisoning is high and the lethal dose of
ingested copper sulphate is between 10-20 g .

The clinical manifestations of copper sulphate poisoning include; erosive
gastropathy, intravascular haemolysis, methaemoglobinaemia, hepatitis, acute kidney
injury and rhabdomyolysis. Arrhythmias and seizures are also reported probably
secondary to other organ system involvement.

Common gastrointestinal manifestations of copper poisoning are predominantly
due to corrosive injury. Haematemesis and melaena are observed with severe overdose
probably due to bleeding from mucosal injury. Liver gets damaged early in copper
poisoning as the majority of absorbed copper is deposited in liver after being delivered
from the portal circulation. Acute liver failure following tissue necrosis can occur due to
direct copper toxicity .

Two major haematological manifestations of copper sulphate poisoning are
intravascular haemolysis and methaemoglobinaemia. Intravascular haemolysis can start
as early as within the first 24 hours since ingestion and is due to the direct oxidative
damage to erythrocyte membranes. The haemolysis can be rapid and severe with drastic
drops in the haemoglobin level. The Cu®* ion oxidizes the Fe** ion in haemoglobin to
Fe** resulting in its conversion to methaemoglobin. This manifests as cyanosis and loss of

oxygen carrying capacity of blood.



Acute kidney injury is a much commoner manifestation of toxicity with some
case reports having an incidence as high as 40-60% . The possible mechanisms of kidney
damage include; pre-renal failure due to dehydration (vomiting, diarrhea, reduced fluid
intake), haemoglobinuria, sepsis, rhabdomyolysis, direct copper toxicity on proximal
tubules and secondary effects of multi organ dysfunction. The recovery of renal function
following copper sulphate ingestion is observed to be slow and incomplete. In the first
patient it took nearly 5 weeks before he was independent of dialysis.

The severe epigastric pain (unusual for gastropathy alone) and elevated amylase
level in the first patient indicated the possibility of acute pancreatitis. It is not a
recognized complication of copper sulphate poisoning. However, a rise in serum amylase
cannot be attributed to pancreatitis alone (even acute Kidney injury is associated with a
rise in serum amylase) and we could not perform a CT scan with intravenous contrast in
the acute phase of illness due to the renal impairment. Therefore, in this patient,
pancreatitis could not be confirmed. This observation has also been reported by Gunay et
al previously in a single patient of a case series. We suggest that serum amylase level
should be monitored carefully in patients with copper sulphate poisoning and the
possibility of acute pancreatitis must be considered though it may be difficult to confirm
it by imaging due to concurrent renal failure.

The management of copper sulphate poisoning centers on four key principles; a)
reducing absorption b) close observation for complications c)supportive therapy and d)

chelation therapy to remove active copper from the body.

After ingestion, the contact damage to mucosa can be minimized by drinking
large quantities of milk and water . Dilution reduces the direct mucosal injury. Emesis
must be avoided as repeated exposure of the oesophagus to the corrosive agent may

inflict further damage on the mucosa. Some authors recommend the use of activated



charcoal (50 grams dissolved in 200 ml of water, administered in multiple doses if
necessary at 6 hourly intervals) to reduce absorption, but it is of unproven benefit.

All complications mentioned above must be monitored for from the first 24 hours
onwards (daily full blood counts, serum electrolytes, liver and renal function tests). If the
patient had vomited, aspiration pneumonia or a chemical pneumonitis should be
anticipated. It would be worthwhile to have a baseline chest roentgenogram in this
regard. Evidence for haemolysis must be looked for with daily blood pictures and
reticulocyte counts. If the patient is having spontaneous bleeding, the coagulation profile

should be requested and if he is cyanosed, methaemoglobin levels should be assessed.

Anaemia from haemolysis or bleeding must be corrected with transfusion with red
cell concentrates. Methaemoglobinaemia is treated with methylene blue (intravenous
injection of 1-2 mg/kg/dose and repeated if cyanosis persists beyond one hour). However,
high doses of methylene blue itself can cause haemolysis and it is contraindicated in
G6PD deficiency. Alternatives to methylene blue in such situations would be hyperbaric
oxygen and ascorbic acid (a much weaker reducing agent).

Renal failure must be recognized early by careful monitoring of serum creatinine
and urine output. Though dialysis is ineffective in clearing copper from the body, it will
be an essential requirement to sustain life in event of acute kidney injury. Peritoneal
dialysis is ineffective in maintaining the relatively longer requirement for dialysis until
the renal functions recover. However, it is an option when haemodialysis facilities are not
available.

Chelation therapy in copper sulphate poisoning aims at removing ingested copper
from the body. The efficacy of these chelating agents is unproven. Penicillamine is a
commonly used chelating agent at a dose of 1-1.5 g/d in 2-4 divided doses . Both our

patients received a high dose of oral penicillamine without any ill effects. It must be used



carefully in places without access to renal replacement therapy as penicillamine is
nephrotoxic. Intramuscular administration of dimercaprol or British anti-Lewisite (BAL)
(3-5 mg/kg/dose with four hourly administration in first two days and tailed off over a
total of 7-11 days) is recommended when oral administration of penicillamine is difficult
or contraindicated (severe corrosive injury in alimentary tract). Some authors question its
efficacy when compared to penicillamine. Edetate Calcium disodium is another option
and some recommend it as the first line therapy when the use of penicillamine is deemed
unsafe . There are case reports of patients with copper poisoning being successfully
treated with edetate calcium disodium followed up by either oral penicillamine or
dimercaprol. However, edetate calcium disodium also carries the risk of acute tubular
necrosis and have to be carefully administered with dose reductions in presence of acute
kidney injury. The duration of chelation therapy is not established by evidence. It is
recommended to treat with chelators as long as the serum copper level remain above
normal.

Despite being rare, intoxication with copper sulphate can be fatal. Therefore it is

important to concentrate on prevention of copper sulphate ingestion by measures such as;

1. stopping over the counter sale of copper sulphate and restriction of

purchase, distribution and sale to authorized agents only

2. alternately, over the counter availability of copper sulphate can be limited
to large sized crystals; cases of poisoning are usually by dissolving the

fine power like pulverized form of the compound

responsible for the clinical care of the third patient. All authors have read

and approved the final manuscript.
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TOXICOLOGICAL ASPECT:

COPPER SULPHATE (THURUSU)

Copper sulphate is one of the poisonous compounds of copper.

The poisonous compounds of copper are

» Copper sulphate (Blue vitriol, Blue stone)

» Copper Carbonate

» Copper subacetate (Verdigris, zangal)

Mechanism of Action

» It also acts on sulphydryl group of enzymes

» It precipitates proteins

Acute poisoning of copper sulphate

Signs and symptoms
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Symptom appear in 15-30 minutes

There is a metallic taste, increased salivation

Burning pain in the stomach with colicky abdominal pain
Thirst, nausea, eructrations and repeated vomiting. The
vomited matter is blue or green.

There is diarrhoea with much staining; motions are liquid
and brown but not bloody.

Oliguria, haematuria, albuminuria and uraemia may occur.
In severe cases haemolysis leads to jaundice and cramps of
legs or spasms and convulsions occur.

The breathing is difficult, cold perspiration and severe

headache.



» In some cases paralysis of limbs is followed by drowsiness,
insensibility, coma and death due to shock.

» Later death occur due to hepatic or renal failure or both.

» Exposture of the skin to copper compounds may cause an
irritant contact dermatitis and severe exposture may cause a

greenish-blue discolouration of the skin.

Fatal dose : 15-30 gms
Fatal period : 1-3 days
Treatment

Antidote:

a) Physical: Demulcents (forms copper albuminate with proteins)
b) Chemical: Potassium ferrocyanide (forms insoluble cupric
ferrocyanide )

c) Pharmacological : Pencillamine or BAL or EDTA

> There is no use of emetics (Copper salts are emetics)

> Gastric lavage-Stomach wash with 1% potassium ferrocyanide, which acts
as an antidote by forming insoluble cupric ferrocyanide.

> Demulcent-administration of white of Egg as antidote is advisable. The
albumin contained in them will form an insoluble salt, albuminate of
copper.

> Caster oil should be given to remove the poison from intestines.

> Releving pain by injecting morphine hydrochloride hypodermically.

> Diuretics-Use of diuretics if urine is suppressed is advised.



Calcium EDTA by mouth or intravenously as an antidote should be
carried out.

Intra muscular BAL is recommended

N pencillamine is very effective.

I.V. fluids-The patient should be treated symptomatically to maintain
electrolyte and fluid balance.

Haemodialysis is useful in the early stage of poisoning.

For severe cases associated with anorexia and haematuria inj. Cortisone 50
to 100 mg I.M. 6-8 hourly or Prednisolone 10 mg three times a day is

recommended.

CHRONIC POISONING OF COPPER SULPHATE:

>

>
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Green or purple line on the gums (at times called Clapton’s line).

A metallic taste in the mouth.

Nausea, giddiness, headache, dyspepsia, vomitting, diarrhoea with colicky
pain

Laryngitis, bronchitis

Nephrotoxicity

Anaemia

Neuritis, muscle atrophy

Body secretions are greenish.

Dermatitis.

ABSORPTION AND EXCRETION

» Copper is a normal constituent of the body . Copper content of the body is

150mg. The safe daily intake of dietary copper is 2 to 3mg.

» Itis absorbed through the lungs, mucous membranes and raw surfaces.



> Itis excreted more by the bowels than by the kidney and it traces in saliva,
bile and milk.
POST MORTEM APPEARANCE
> The skin may be yellow.
> Greenish blue froth at nose and mouth
> Oesophagus and stomach congested
> The contents of the stomach are green or blue and the mucous membrane

shows superficial and deep erosions and is stained green.

> Haemmorrhages and ulcerations of intestines

> The colon sometimes shows large ulceration and the rectum may be
perforated.

> In chronic poisoning — degeneration of liver and kidney

CHEMICAL TEST:
To suspected solution NH4OH- is added, Greenish Blue precipitate confirms
copper.

MEDICO LEGAL IMPORTANCE:

> It is rarely used for homicide because of the colour and taste.
> Suicidal poisoning is uncommon.
> Accidental poisoning may occur because Copper salts are used as

fungicide, as cattle poison, as antidote for phosphorous, to retain green

colour of vegetables and due to food stored in copper vessels.

> Children sometimes swallow copper sulphate attracted by its colour.
> Sometimes, the salts are used as abortifacient and as cattle poison.
> Copper sulphate is used homicidally mixed with powdered glass,

sweetmant or some other article of food.



> Copper sulphate is used in toxicology as :
a) Emetic agent

b) Antidote for phosphorous
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TRICHODESMA INDICUM :

Botanical name: Trichodesma indicum

Family: Boraginaceae

Common name:
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Indian Borage (English)
Chhota Kalpa(Hindi)
Undhanphuli (Gujarati)
Katte tume soppu (Kannada)

Kallutaitumapi (Tamil)



» Guvvagutti (Telugu)
» Chota Kalpa (Marathi)

» Adhapuspi (Sanskrit)

This is an erect, spreading, branched, annual herb, about 50 centimeters in height,
with hairs springing from tubercles. The leaves are stalkless, opposite, lanceolate, 2 to 8
centimeters long, pointed at the tip, and heart-shaped at the base. The flowers occur
singly in the axils of the leaves. The sepal tube (calyx) is green, hairy, and 1 to 13
centimeters long, with pointed lobes. The flower tube is pale blue, with the limb about
1.5 centimeters in diameter, and the petals pointed. The fruit is ellipsoid, and is enclosed
by the calyx. The nutlets are about 5 millimeters long, and rough on the inner surface. It
is found throughout India, on roadsides and stony dry wastelands, upto 1,500 m.

The effect of methanol extract of whole plants of Trichodesma indicum has been
investigated on sulphur dioxide (SO2) induced cough reflex in Swiss albino mice. The
extract has demonstrated significant (p < 0.001) inhibition in frequency of cough in all
the tested doses when compared with untreated control group. The effect persisted up to
90 min of its oral administration and also comparable to that of the effect exhibited by the
standard drug (Codeine phosphate). This study confirmed the traditional use of this plant
in the treatment of cough. Determination of underlying mechanism of beneficial effect is

major topic requiring further comprehensive investigation.

Medicinal Uses:

The plant is acrid, bitter in taste. In herbal medicine jargon, it is thermogenic,
emollient, alexeteric, anodyne, anti-inflammatory, carminative, constipating, diuretic,
depurative, ophthalmic, febrifuge and pectoral. This herb is also used in arthralgia,
inflammations, dyspepsia, diarrhoea, dysentery, strangury, skin diseases and

dysmenorrhoea.
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MATERIALS AND METHODS:

MATERIALS REQUIRED:
PURIFICATION:
1. RAW COPPER SULPHATE
2. COW’S URINE(u&eapsa&yio).

Q& TP ISy BIBBLLD 2 6iTeNdl.  SHTTLPsiTendTe0 suru] uflwrgl. o4sGeu
alBdBe  aedemeld  OBTHHGD Rz suuiBpiesd,  ougenuiIBBISEGsTeTTHI,
pissalmngd, aulBpilsnd waHedw Crruisendd 2 uGwrslu@GLD.

Drug preparation:
1. Purified copper sulphate (aré&8) Q&FIs Gidpar

2. Leaf extract of Datura metel(&dpeandHand amwmi)

3. Leaf extract of Trichodesma indicum (seflipgnbenu &mwmi)

TOXICOLOGICAL STUDY:

1. Animals

Wistar albino rats (200 £ 25 @) bred in the animal house of GSMC,
palayamkottai, were used. The animals were housed in wire-bottomed cages
under a uniform condition of temperature and humidity and fed with normal food

and tap water.

CHEMICAL ANALYSIS:
1. AMMONIUM OXALATE
2. BARIUM CHLORIDE
3. SILVER NITRATE

4. CONC. HYDROCHLORIC ACID



5. |ODINE SOLUTION

6. GLACIAL ACETIC ACID

7. POTASSIUM FERRO CYANIDE
8. CoNc. NITRIC ACID

9. AMMONIUM THIOCYANATE
10. AMMONIUM MOLYBDATE
11. ESBATCH’S REAGENT

12. FERRIC CHLORIDE

13. POTASSIUM PERMANGANATE
14. NINHYDRIN

15. POTASSIUM FERROCYANIDE

METHODS:
PURIFICATION:
35gm of copper sulphate is taken in a vessel containing cow’s urine and is heated

till the cow’s urine gets dried. This process should be repeated thrice.

Figure 3: Purified Thurusu
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Figure 4: Raw Thutusu

Figure 5: Thurusu Parpam
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CHEMICAL ANALYSIS:

PREPARATION OF EXTRACT:

100mgs of the parpam is weighed accurately and placed in a clean beaker and few

drops of Conc. Hcl is added and allowed to evaporate. Then it is allowed to cool and few
drops of Conc. Nitric acid is added. It is then allowed to cool and 20ml of distilled water
is added so that it gets dissolved in it. This is then transferred to 100ml volumetric flask
and is made up to 100ml with distilled water. This is then mixed, filtered and is taken for
analysis.
TEST FOR CALCIUM:

2ml of the extract is taken in a clean test tube and 2ml of 4% ammonium oxalate
solution is added to it. Appearance of white precipitate indicates the presence of calcium.
TEST FOR SULPHATE:

2ml of the extract is added to 5% barium chloride solution. Appearance of white
precipitate indicates the presence of sulphate.
TEST FOR CHLORIDE:

Extract is treated with silver nitrate solution. Appearance of white precipitate
indicates the presence of chloride.
TEST FOR CARBONATE:

The substance is treated with concentrated hydrochloric acid. Appearance of brisk

effervescence indicates the presence of sulphate.



TEST FOR STARCH:

The extract is added with weak iodine solution. Formation of blue colour
indicates the presence of starch
TEST FOR IRON:

The extract is acidified with glacial acetic acid and potassium ferrocyanate is
added. Formation of blood red colour indicates the presence of ferrous iron.
TEST FOR PHOSPHATE:

The extract is treated with ammonium molybdate and concentrated nitric acid.
Appearance of yellow precipitate indicates the presence of phosphate.
TEST FOR ALBUMIN:

Extract is treated with Esbatch’s reagent. Formation yellow precipitate indicates
the presence of albumin.
TEST FOR TANNIC ACID:

The extract is treated with ferric chloride. Appearance of black precipitate
indicates the presence of tannic acid.
TEST FOR UNSATURATION:

Potassium permanganate is added to the extract. Decolourisation of the solution
indicates the presence of unsaturated fatty acids
TEST FOR REDUCING SUGAR:

Sml of benedict’s solution is taken in a test tube and allowed to boil for 2 minutes.
Then 8-10 drops of extract is added to it and is boiled for 2 minutes. Significant colour

change indicates the presence of reducing sugar.



TEST FOR AMINO ACID:

One or two drops of the extract is placed on a filter paper and dried. After drying
1% Ninhydrin is sprayed over it and dried. Formation of violet colour indicates the
presence of amino acid.
TEST FOR zINC:

The extract is treated with potassium ferro cyanide. Appearance of white
precipitate indicates the presence of zinc.
TEST FOR COPPER:

Potassium ferrocyanide and acetic acid are added to the above mentioned extract.

Formation of brown precipitate indicates the presence of copper.
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CHEMICAL ANALYSIS

QUALITATIVE ANALYSIS

Table 1: chemical analysis of Thurusu Parpam

S.No Substance Result
1 Calcium +
2 Sulphate +
3 Chloride +
4 Carbonate -
5 Starch -
6 Ferric iron -
7 Ferrous iron .
8 Phosphate -
9 Albumin -
10 Tannic acid -
11 Unsaturated compounds -
12 Reducing sugar -
13 Amino acid -
14 Zinc -
15 Copper +
Inference:

The extract prepared from the given sample Thurusu parpam contains calcium,

sulphate, chloride and copper.
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QUANTITATIVE ANALYSIS:

Table 2: Physico- Chemical Standardization of Raw Thurusu

S.No TESTS REPORT
1 DESCRIPTION BLUE COLOURED CRYSTALS
2 LOSS ON DRYING AT 105°C 28.58%
3 TOTAL AsH 59.19%
4 ACID INSOLUBLE ASH 0.51%
Table 3: Physico- Chemical Standardization of Purified Thurusu
S.No TESTS REPORT
1 DESCRIPTION LIGHT GREEN COLOURED POWDER
2 LOSS ON DRYING AT 105°C 18.19%
3 ToTAL AsH 54.65%
4 ACID INSOLUBLE AsH 5.50%
Table 4: Physico- Chemical Standardization of Thurusu Parpam
S.No TESTS REPORT
1 DESCRIPTION BLACK COLOURED POWDER
2 LOSs ON DRYING AT 105°C 0.59%
3 ToTAL AsH 16.3732%
4 ACID INSOLUBLE AsH 15.6690%




FOURIER TRANSFORM INFRA RED SPECTROSCOPY REPORT:
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TOXICITY STUDY:

In order to standardize such medicines it is necessary to evaluate its safety
and also to find whether it possess toxic properties or not. So toxicity studies are
conducted on the animals like mice, albino rats etc.

While doing toxicological studies we need the help of following departments.
Medicinal botany and Pharmacognosy
Pharmacology
Biochemistry
Histopathology
Pharmacy

Animal House
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Bio-statistics

While doing animal study, there are some criteria and condition to be noted. They
are given below.

SELECTION OF ANIMAL SPECIES

> Animal experiments are conducted on mice, albino rats, rabbits and dogs.
Young and immature animals should be selected for the study.

> While selecting mice, it should be 20-25gm weight and 8-12 weeks of
growth.

> In case of albino rats, it should be 80-120gm weight and 12 weeks of
growth.

PREPARATION OF ANIMALS

> Animals should be properly caged and should be fed properly with

adequate diet.



>

>

Allow the animals to be in the cage for 5 days before drug administration
in-order to make them accustomed to the new environment.

The temperatue maintained in the animal house should be 19°C - 25°C
and the humidity should be 30%.

Animal house should be 12 hrs dark and the remaining 12 hrs full of light

The test animals must be free from infections.

PREPARATION OF DRUG

>

While doing animal study the dose of the drug given is determined on the
basis of body weight of the animal.

In case of mice and albino rat, the dose of the drug should not exceed
more than 1 ml for 100gm body weight.

When water soluble drugs are given, it must be 2ml/100gm body weight.

The adjuvant (anubanam) should be free from toxicity.

PREPARATION OF THE DOSE

>

While doing animal study the dose of the drug given is determined on the
basis of body weight of the animal.

In case of mice and albino rat, the dose of the drug should not exceed
more than 1 ml for 100gm body weight.

When water soluble drugs are given, it must be 2ml/100gm body weight.

The adjuvant (anubanam) should be free from toxicity.



PROCEDURE

ADMINISTRATION OF DRUG
During drug administration care should be taken that the drug does not
enter into the respiratory passage. Before dug administration, the animal
has to be fasted. In case of mice and albino rat, the fasting period is 3 hrs
and 12hrs respectively prior to the study. The weight of the animal has to
be noted before drug administration. Then the drug is administered to the
animal. After administration of the drug, the animal should be fed after a
lapse of 1 to 2 hrs in mice and 3-4 hrs in albino rats.

NUMBER OF ANIMALS AND DOSE LEVELS

The dose of the drug given in the animal depends upon

1.Body weight of the animal
2.Metabolic rate of the animal

While conducting acute toxicity study the numbe of animals in each group
should be four (i.e six groups). Animals of both sexes should be used. In
case of chronic toxicity study the animals are divided into 3 groups, each
group consisting of 4 animals.

OBSERVATION
In acute toxicity study, the animals are carefully observed during the first
30 minutes and then observed for 24 hrs. During that period, the animal
may show changes in skin, eyes, mucous membrane, blood circulation,
respiratory movements and the neurological problems may arise.
For chronic toxicity study the animals have to be observed for 90 days or
sometimes up to 1 year. Some researchers conduct the chronic toxicity

study for the whole life time of the animal.



BODY WEIGHT OF THE ANIMAL
The weight of the animal must be taken four times during the course of
study.

> First before drug administration

> After 1 week of drug administration

» Then 2 weeks after drug administration

> Finally at the time of sacrificing the animal.

TOXICITY STUDY
After sacrificing the animal, the internal organs are sent for
histopathological studies and recorded.
DATA AND REPORT
At the end of the animal study, the following data’s must be given.
Number of animals selected for the study.
Number of animals died due to the toxicity of the drug given.
Number of animals sacrificed at the end of animal study.

Changes in animal behaviour due to acute and chronic toxicity.
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Histopathological changes in the internal organs such as liver, kidney and
heart.
CHRONIC TOXICITY STUDY
»  This experiment has to be carried out 90 days to one year or one year to five
years or entire life span of the animal.
»  Observe the animal daily and record the findings observe for cumulative

effect of toxicity.
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TOXICITY STUDY:-
The toxicity evaluation of THURUSU PARPAM is carried in two phases.

Phase | - Acute toxicity study.

Phase Il - Chronic toxicity study.

ACUTE TOXICITY STUDY:

Animals
Wistar albino rats bred in the animal house attached to the post graduate,
pharmacology Department, Government Siddha Medical College,
Palayamkottai were used.

Sex
Animals of both sex were used.

Weight
Animals weighing between 80-120 gms were selected.

Food and water
The animals were maintained with standard animal feed and water ad-
libitum.

Number of Animals
24 Albino rats divided into 6 groups each group consisting of 4 rats.

Dose Levels
The following dose levels were fixed by persuming range of least toxic to

high toxic doses.

| Group - Control

Il Group - 40 mg/100 gm body weight of the animal.
11 Group - 80 mg/100 gm body weight of the animal.
IV Group - 160 mg/100 gm body weight of the animal.



V Group - 320 mg/100 gm body weight of the animal.

VI Group - 640 mg/100 gm body weight of the animal.

Route of administration
The drug was administered orally.

Drug preparation
The drug was weighed and taken and suspended in Honey, which is heated
& melted, as a suspending agent. The mixture was ground well before the
administration. The preparation was done in such a way that 1ml of
suspension contains dose ranging from 40mg to 640 mg of THURUSU
PARPAM which is given to the respective groups, as classified above in
the doses level. The drug was administrated in morning and observed.

Observation
The following details were recorded

CENTRAL EFFECTS:

|.Stimulation

Hyperactivity

Pyloerection

Twitching

Rigidity

Irritability

Jumping

Clonic convulsions

>
>
>
>
>
>
>
>

Tonic convulsions



I1.Depression

> Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone

vV VvV VvV V¥V ¥V V VY

Analgesia
AUTONOMIC EFFECTS:
Straub tail

Laboured respiration
Cyanosis

Blanching

Reddening

v V VYV VvV V V

Abnormal secretions

At the end of 24 hours the number of animals live or dead in each group was
noted and the approximate LD 50 was detetrmined. The animal were
morphologically examined for any toxic symptoms.

Tables which show the result of Acute toxicity study of THURUSU

PARPAM as follows:



Table 2: Acute Toxicity Study of THURUSU PARPAM on control

Observation

At1hr

At 2 hrs

At 4 hrs

At 24 hrs

|.Stimulation:
Hyperactivity
Pyloerection
Twitching
Rigidity
Irritability
Jumping
Clonic
convulsions
Tonic convulsions

I1.Depression:

Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone
Analgesia

I11. Autonomic effect:

Straub tail

Laboured Respiration
Cyanosis

Blanching

Reddening

Abnormal Secretions
IVV.Number of dead

after 24 hrs:

--Negative

+ Positive




Table 3: Acute Toxicity Study of THURUSU PARPAM on group 11 (40mg/100g

body weight)

Observation

At1hr

At 2 hrs

At 4 hrs

At 24 hrs

I.Stimulation:
Hyperactivity
Pyloerection
Twitching

Rigidity

Irritability
Jumping

Clonic convulsions
Tonic convulsions

I1.Depression:

Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone
Analgesia

I11. Autonomic effect:

Straub tail

Laboured respiration
Cyanosis

Blanching
Reddening
Abnormal Secretions
IVV.Number of dead
after 24 hrs:

--Negative

+ Positive




Table 4: Acute Toxicity Study of THURUSU PARPAM on Group 111 (80mg/100g
body weight)

Observation At1lhr At 2 hrs At 4 hrs At 24 hrs

|.Stimulation:
Hyperactivity - - - -
Pyloerection - - - -
Twitching - - - -
Rigidity - - - -
Irritability - - - -
Jumping - - - -
Clonic convlsions - - - -
Tonic convulsions - - - -

I1.Depression:

Ptosis - - - -
Sedation - - - -
Sleep - - - -
Loss of traction - - - -
Loss of pinna reflex - - - -
Ataxia - - - -
Loss of muscle tone - - - -
Analgesia - - - -

I11. Autonomic

Straub tail - - - -
Laboured respiration - - - -
Cyanosis - - - -
Blanching - - - -
Reddening - - - -
Abnormal Secretions
I\VV.Number of dead - - - -
after 24 hrs:

--Negative + Positive




Table 5: Acute Toxicity Study of THURUSU PARPAM on group IV (160mg/ 100g

body weight)

Observation

At1hr

At 2 hrs

At 4 hrs

At 24 hrs

|.Stimulation:
Hyperactivity
Pyloerection
Twitching

Rigidity

Irritability
Jumping

Clonic convulsions
Tonic convulsions

I1.Depression:

Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone

Analgesia

I11. Autonomic effect:

Straub tail

Laboured respiration
Cyanosis

Blanching
Reddening
Abnormal Secretions
I\VV.Number of dead
after 24 hrs:

--Negative

+ Positive




Table 6: Acute Toxicity Study of THURUSU PARPAM on group V (320mg/100g

body weight)

Observation

At1hr

At 2 hrs

At 4 hrs

At 24 hrs

I.Stimulation:
Hyperactivity
Pyloerection
Twitching

Rigidity

Irritability
Jumping

Clonic convulsions
Tonic convulsions

I1.Depression:

Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone
Analgesia

I11. Autonomic effect:

Straub tail

Laboured respiration
Cyanosis

Blanching
Reddening
Abnormal Secretions
IVV.Number of dead
after 24 hrs:

--Negative

+ Positive




Table 7: Acute Toxicity Study of THURUSU PARPAM on group VI (640mg/ 100g

body weight)

Observation

At1hr

At 2 hrs

At 4 hrs

At 24 hrs

I.Stimulation:
Hyperactivity
Pyloerection
Twitching

Rigidity

Irritability
Jumping

Clonic convulsions
Tonic convulsions

I1.Depression:

Ptosis

Sedation

Sleep

Loss of traction
Loss of pinna reflex
Ataxia

Loss of muscle tone
Analgesia

I11. Autonomic effect:

Straub tail

Laboured respiration
Cyanosis

Blanching
Reddening
Abnormal Secretions
IVV.Number of dead
after 24 hrs:

--Negative

+ Positive




RESULT
Acute Toxicity Study

The said parameters in acute toxicity study were observed on six groups (Group I,
I, I, 1V, V, VI). Group Il, 111, 1V, V, VI were administrated with drugs such as 40mg,
80mg, 160mg, 320mg, 640mg /100 gm body weight of the animal respectively.

The results were tabulated in the table 1 to 6. From the table 2 to 6 it being found
that the drug THURUSU PARPAM did not produce any mortality even upto 640mg /100
gm body weight of the animal.

Table 8: Acute Toxicity Study Analysis

Group Dose in mg/100gm body No of rats No of rats
weight of animal died

I 40 4 -

Il 80 4 -

v 160 4 -

\Y 320 4 -

Vi 640 4 -

Median Lethal Dose (LD 50):

It is the dose which Kills half the population of the animal tested.

Since it is practically difficult to administrate more than 640mg/100gm body
weight of the animal (Wistar albino rat) and there is no mortality of animals taken for the
study it is unable to calculate the lethal dose in this preliminary acute toxicity study. So it
is inferred that the drug is found to be safe upto 640mg/100gm body weight of the

animal.



CHRONIC

TOXICITY STUDY



CHRONIC TOXICITY STUDY:

Introduction

THURUSU PARPAM is used for the treatment of Asta Gunmam & Iraippu Noi,
etc., in siddha system of medicine.

Since this drug is usually used on a long term basis for chronic ailments, it was
decided to find the chronic toxic potentiality of the THURUSU PARPAM in
experimental animals called Wistal albino rats.

Animals
Wistar albino rats bred in the animal house attached to the post graduate,

Pharmacology Department, Government Siddha Medical College, Palayamkottai were

used.
Sex

Animals of both sexes were used.
Weight

Animals weighing between 80-120 gms.
Food and water

The animals were maintained with standard animal feed and water ad-libitum.
Number of Animals

12 Albino rats are divided into 3 groups each group consisting of 4 rats.
Selection of dose level

Two doses were selected from the acute toxicity study. These doses did not have
any acute toxicity effect and presumed to be safe for long term administration in animals.

| Group - Control

Il Group - 40mg / 100 gm body weight of the animal.

11 Group - 80mg / 100 gm body weight of the animal.



Route of administration
The drug was administered orally for about 3 months.

Drug preparation
The drug was weighted and taken and suspended in Honey, the mixture
was ground well before the administration. The preparation was done in
such a way that 1 ml of suspension contains dose ranging from 40 mg/ml
and 80mg/ml of THURUSU PARPAM for the groups taken. The
prepared drug was administrated once a day (morning) for 90 days.

Observation

The following details were recorded before and after the drug administration.

1. Body weight of the animal

2. Haematological investigations

a) W.B.C Total count

b) W.B.C Differential count

C) Haemoglobin

Every month and at the end of the experiment, the above parameters were
recorded and the results were tabulated.

One animal from each group, were sacrificed at the end of the experiment and
were dissected. The visceras like Liver, Kidney and Heart were removed from each
animal and was preserved in 40% formalin solution send for Histo-pathological studies.
Histopathological procedure

The sections were stained with haemotoxillin and eosin and the histopathological
report was given by Dr.K.Swaminathan, Professor of Pathology Department, Tirunelveli

Medical College.



The tabular column shown in tested parameters and changes in histopathological

specimens were also documented.

Table 9: Chronic Toxicity Study Analysis

Group Dose (mg/100gm) No of rats Days Nod?:; C:ats
0 -
! 40 4 30 :
90 _
0 R
I 80 4 30 -
90 R

HAEMATOLOGICAL AND WEIGHT CHANGES:

The details of the changes in weight and haematology are given in the following table:

Table 10: Hematological report on Group |

S No Blood At O’ day At 30" day At 90" day
(Mean) (Mean) (Mean)
1 WBC Total count 8900/cumm 9100/cumm 9200/cumm
Differential Count
Neutrophil 28% 26% 24%
Eosionophil - - -
? Basophil - - -
Lymphocyte 2% 74% 76%
Monocyte - - -
3. Haemoglobin % 66 68 70
4. Body Weight 100 gm 102 gm 104 gm




Table 11: Hematological report on Group 11

S No Blood At O’ day At 30" day At 90" day
(Mean) (Mean) (Mean)
1 WBC Total count 9500/cumm 9700/cumm 9800/cumm
Differential Count
Neutrophil 32% 28% 24%
Eosionophil - - -
? Basophil - - -
Lymphocyte 68% 72% 76%
Monocyte - - -
3. Haemoglobin % 68 70 72
4. Body Weight 100 gm 105 gm 110 gm
Table 12: Hematological report on Group 111
S No Blood At O’ day At 30" day At 90" day
(Mean) (Mean) (Mean)
1 WBC Total count 9200/cumm 9400/cumm 9600/cumm
Differential Count
Neutrophil 30% 26% 20%
Eosionophil - 2 2
? Basophil - - -
Lymphocyte 70% 72% 78%
Monocyte - - -
3. Haemoglobin % 66 68 70
4. Body Weight 100 gm 110 gm 120 gm




HISTO-PATHOLOGY STUDY

HISTO-PATHOLOGY OF LIVER OF RAT:

Control: Section studied shows
normal liver tissue

Low Dose (40mg) Exposure:
Section studied shows liver tissue
with mild sinusoidal dilatation with

focal congestion.

High Dose (80mg) Exposure:
Section studied shows liver tissue
with focal necrosis and mild
sinusoidal dilatation




HISTO-PATHOLOGY OF KIDNEY OF RAT:

Control: Section studied shows
normal kidney tissue

Low Dose (40mg) Exposure:
Section studied shows normal
glomeruli with focal interstitial

edema.

High Dose (80mg)Exposure:
Section studied shows normal
glomeruli with focal interstitial
edema with inflammatory cell
infiltration




HISTO-PATHOLOGY OF HEART OF RAT:

Control: Section studied shows
normal heart tissue

Low Dose (40mg) Exposure:
Section studied shows normal
bundles of myocardial fibers.

High Dose (80mg) Exposure:
Section studied shows normal
bundles of myocardial fibers.




HISTOPATHOLOGICAL CHANGES ON WISTER ALBINO RATS

CHRONIC TOXICITY STUDY

Groupl — Control

Liver: Section from the Liver shows normal Lobular architecture
Kidney: Section from the kidney shows normal Glomeruli with normal tubles
Heart: Section from the heart shows Myocardium with normal histomorphology

Group 11

The effect of THURUSU PARPAM at the dose of 40mg/100gm body weight of the
animal.
Liver : Section studied shows liver tissue with mild sinusoidal dilatation with focal
congestion.
Kidney : Section studied shows normal glomeruli with focal interstitial edema
Heart : Section studied shows normal bundles of myocardial fibers.

Group I

The effect of THURUSU PARPAM at the dose of 80mg/100gm body weight of the
animal
Liver : Section studied shows liver tissue with focal necrosis and mild sinusoidal
dilatation
Kidney : Section studied shows normal glomeruli with focal interstitial edema with
inflammatory cell infiltration
Heart : Section studied shows normal bundles of myocardial fibers.



DISCUSSION



DISCUSSION:

The chemical analysis showed the presence of calcium, chloride, sulphate and
copper. The therapeutic dose of Thurusu Parpam is usually 65mg/dose with

consumption of three times a day. That shows if a person consumes Thurusu Parpam
under these regulations, total intake in a week will be 1.2mg.

But ingestion of 10 times the therapeutic dose in acute study doesn’t show any
notable toxic symptoms in animals. This contrary result in animal study may be due to
the fact that the drug is administered along with honey as adjuvant, which may play an
important role in reducing its toxic properties. Moreover, the permissible limits
regulations by WHO applies mainly to long term exposure to copper for months. But
usually the drug is given only for a week.

In case of humans, some factors such as food habits may also play an important
role in determining the toxicity of copper-containing drugs. Because most of the toxicity
work done by WHO is on western population, which follows very different food habits
compared with a normal Indian population. For example, intake of common food
ingredients such as sesame oil, turmeric, tamarind, garlic, and asafoetida may play an
important role in prevention of toxic effects of copper. This becomes more evident from
the south Indian population which consumes sea food in large amount.

In chronic studies, after the administration of drug of more than 30days,
Histo-pathology of kidney showed normal glomeruli with focal interstitial edema with
inflammatory cells infiltration. But this may be reversible, as it didn’t produce any
significant toxic symptom in animals. Another unexplored facet, which could affect the

efficacy and toxicity of these drugs, are drug-drug interaction that occurs when they are

given in combination with other herbal preparations. . Although Thurusu Parpam have



metal contents far greater than the WHO limits, the toxicity of a preparation need not
directly correlate with the metal content in the sample. The chemical nature of the metal,
route of administration, dosage, residence time within the body, pharmacokinetics and
dynamics, bioavailability, metabolic transformations of the preparation, age, gender,
physiology, nature and stage of disease, and diet can influence the toxic manifestations of

the drug. Hence a detailed study on all these factors is essential to answer the
comprehensions raised by the usage of herbo-metallic drugs like Thurusu Parpam.

Another unexplored facet, which could affect the efficacy and toxicity of these
drugs, are drug-drug interaction that occurs when they are given in combination with
other herbal preparations. The fact that mercury sulfide is insoluble and does not get
absorbed through blood circulation eliminates its chances of providing therapeutic
benefits, since it may not react at all with the cell receptors. However, incorporation of
herbal ingredients in these preparations may alter the cell uptake, distribution, and
elimination profile as well as the therapeutic properties. So a detailed study on all these

factors is necessary.



SUMMARY



SUMMARY:

Toxicological effect of Thurusu Parpam, a known drug used in treatment

Respiratory and G-l tract disorders is evaluated in this research work. Various
quantitative and qualitative analysis has shown the presence of sulphate, calcium and
chloride and copper in the drug. An acute and chronic study was performed in wister
albino rats for a period of 24hours and 90days respectively.

In acute study, all the animals fed with the drug doesn’t showed any toxicological
symptoms with normal hematological reports But in case of chronic toxicity studies,
though animals didn’t show any toxic symptoms at higher dosage levels (80mg/100gm),
histopathology studies revealed the presence of focal interstitial edema with
inflammatory cell infiltration in kidney and focal necrosis and mild sinusoidal dilatation
in liver. These data’s indicate that though the drug is toxic at higher levels, but very safe

at therapeutic dosage prescribed by siddha medical practitioners.

So over consumption due to improper medication/self-medication may lead to

significant toxic effects. Although most of the siddha medicinal preparations have metal
contents far greater than the WHO limits, the toxicity of a preparation need not directly
correlate with the metal content in the sample. The chemical nature of the metal, route of
administration, dosage, residence time within the body, pharmacokinetics and dynamics,
bioavailability, metabolic transformations of the preparation, age, gender, physiology,
nature and stage of disease, and diet can influence the toxic manifestations of the Thurusu

Parpam. Therefore, a careful analysis of all these parameters is required in order to

establish the risk involved in Thurusu Parpam.






CONCLUSION



CONCLUSION:

Even though the metals are purified and believed to be non-toxic according to

Siddha system, this only refers to the clinical or therapeutic dose, which is minimal. So

over consumption due to improper medication/self-medication may lead to significant

toxic effects. Although most of the siddha medicinal preparations have metal contents far
greater than the WHO limits, the toxicity of a preparation need not directly correlate with
the metal content in the sample. The chemical nature of the metal, route of
administration, dosage, residence time within the body, pharmacokinetics and dynamics,
bioavailability, metabolic transformations of the preparation, age, gender, physiology,

nature and stage of disease, and diet can influence the toxic manifestations of the

Thurusu Parpam. Therefore, a careful analysis of all these parameters is required in

order to establish the risk involved in a given Thurusu Parpam. Variations in therapeutic
doses are recommended by practitioners for different ailments. Practioners in siddha
medicines adopt a holistic approach to treatment and consider the physiological aspects
of an individual along with the type of disease and stage of presentation. Diet restrictions
also contribute to alterations in the pharmacokinetics, and thus labeling a traditional
medicine preparation as toxicity based only on the metal content seems inappropriate.
However, in-depth and systematic investigations are not available for these preparations.
Pre-clinical studies are needed after conversion of the human therapeutic dose to an
animal dose, and both short-term and long-term toxicity have to be evaluated.

Significant and substantial amount of data through these studies can provide a
platform for designing human clinical trials. Even though cinnabar has been used for

centuries in traditional medicine, pharmaco-vigilance never existed then and does not



even prevail in the modern era. The need for patient follow-up after counseling and drug
therapy was rare in earlier times, and even now it is not followed stringently. Hence,
scientific evidence is lacking to confirm the safety and efficacy of these drugs. No
pharmco-therapeutic studies exist to analyze the benefits of these drugs. Shortcomings in
choice of animal models and proper design of experiments to assess toxicity have
hampered the risk assessment of these traditional preparations, and hence there is a
requirement for more comprehensive studies to understand the ramifications of these

therapeutic processes.
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