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8.

10.

Study. of Ormﬁ:?mamrma\%m_ﬂwamw of Caraka (86-101)

Jangama Visha (animal vowmoajm & zoonotic diseases) —

detailed study of wmﬂuw Keeta, Lbotha, <dmor:8 Mooshika,

Chikitsa. & their

Alarka — Visha; (Lakshana, woam,‘

Sadhyasadhyata, Contemporary Classical views), (signs &
m%B@SBW o_mmwmmowmou manage muﬁ. prognosis & medico
legal Egvonmsoov <_m:m Sankata, m anka Visha (102-167).
Acids & alkalis — general introduction, mﬁ& dose, fatal period,
signs & symptoms, cause of de r Smmﬁbog Boa_oo legal
importance & postmortem appearance of — sulphuric acid,
hydrochloric acid, nitric acid, hy rocyanic acid, oxalic acid,
carbolic acid, formic ‘acid, sodium rv\aaoxao & potassmum
hydroxide (168-189). | W

General introduction, fatal dose, fatal vm:oa sign %ﬁ symptoms,
cause of death, treatment medico legal importance & voﬂBonoB.

appearance of —

-Asphyxiants — carbon Bosoxa J, carbon dioxide, hydrogen

. sulphide (190-193)

|
Stimulants — Antihistamines, Coca _To (194- 5@
Hallucinogens — LSD (196-199) !
Sedatives & w%@bocﬁum - _uwngg:mﬁ%m (199-200)
Petroleum — kerosene poisoning AM? -202)
Organo phosphorus compounds @&M-No&
Aluminium phosphate (AIPO,), N?o phosphide (Zn,P,) (206-
209)

;
I
r
i
|
I
_

11.

12.

13.

14.

15.

Definition of toxicology (210, 211), classification of poisons
(211-214), types,
(215-220), routes of administration, absorption, excretion &
metabolism (214-215). Diagnosis of poisoning (219) & general -
principles of treatment of poisoning (220-232), duties of a

medical practitioner in case of suspected poisoning (232-234).

their actions, factors modifying actions

Effects of chemical & nuclear warfare (235-241). Food poisoning,

- definition, types, signs & symptoms, management, Bo&_oo_o.mm_

wivo.nmboo (242-250). Alcohol poisoning (ethanol & methanol)
acute & chronic poisoning mmm? symptoms, management &
medicolegal aspects Ammo-mm.@.

General introduction, fatal dose, fatal period, signs & symptoms,
cause of death, treatment, medico legal vaonmSoo & postmortem
appearance of — . .

ZosBQ»Eo vowmozm — phosphorous, iodine (265-265)

Metallic poisoning — arsenic, BoaoE.v lead, copper, zinc, tin
(265-278) ,

Ayurvedic Madya Visha & Madatyaya (279-292).

Laws related to @ommonm. — introduction 8, important sections /
provisions from — The poison act, 1919, Dangerous drug act,
1930, Drug & cosmetic act, 1940, Narcotic drugs & psychotropic
substances act, 1985, Pharmacy act, 1948, Indian Penal Code,
1860, Criminal Procedure Code, 1973 (293-296).
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3) Section C (LAQ) 45 marks

- It contains 4 LAQs — each omqv:sm 15 marks & any 3 LAQs
should be solved by student. ,
Division of syllabus points & si_mmrnmmmm of marks to
them in university n:mfnmo: paper

1

15, 25, 27 03 LAQ /1 SAQ + 6 MCQ
——— : 111 marks |~+--

Groups|Syllabus points Allotted |Question pattern
- max. marks

A 1,2,3,4,5,6] 15 1 LAQ / 4 SAQ + 6 MCQ
B 7,8,9 10 15 1 LAQ / 4 SAQ + 6 MCQ
C 11, 12,13, 14 15 1 LAQ/ 4 SAQ + 6 MCQ
D 16,17 . 15 1 LAQ / 4 SAQ + 6 MCQ
E 18,19 15 1'LAQ / 4 SAQ + 6 MCQ
F 20, 21, 22 15 1 LAQ / 4 SAQ + 6 MCQ
G 23, 24, 26 - 15 1 LAQ / 4 SAQ + 6 MCQ
H 2

(Note — the above immmgmma of marks as per syllabus points & groups ‘

is a model specimen. However, the paper setters may change in
given ‘question pattern’ within limits of fallotted maximum marks”)

Practical examination (to be conducted _u< university)

For 90 marks (equal distribution of mT.ommm_ marks between two
examiner should be strictly maintained Hy chairman/convener)

1). Daily activities & record of visits

(presented as practical journal) _ 10 marks

.2) Post mortem, weapon, “EE% examination reports
- (presented as Sooﬁc 10 marks
wv Compilation work (by 2 examiners) - 10 marks

4) Identification (spotting) / clinical case presentation 20 marks
40 marks

20 marks

5) Viva - voce (by 2 examiers) “
Total - _ :

viii i
304 !
. ‘

cd = Derivation & definition of agadtantra & visha, visha utpatti,
visha prabhava, visha pranaharana kriya, visha guna, visha
gati, visha vega.

EAATET giErT .

‘FPTEd OT v 9uie srgdds, qeTHRd, SEaad gRI07 S TR
TR GBS, HETHRATA I d&Teh & hIga FHHT Ji=l TaTe dod seiaad
QRIS Geaadl § AR I g Sgaarel et amed.

TG FPTEAS AT ST o fohedl qRIa BT STeie! 3ATe & THoTd.

PTG AT fauam quiq WTellel AREaT AHiHED STT@esd.

- R 23 g, 2-¢

HEZ. 20-9¢ H.E3. 34-3¢

g, - -5 H1.T.- ga faftfaw ufqaifesr s

¥z, - Rt v 2 - I - el

YA - TET 23, R | Hifee arfarr N
. - O T - F. Y& | LY. - FafReca S - Aea &9

i TR A Rifde aofs

]/99 | yu aftfenm amd. wegy, Hfdw, 7Y, 7Y, m_m._ﬂmn gIHI,
IFETTD & T AT R,

wAE | TOEET Y T STy TEdT, ./&ﬁm% Feig=dr,

90/36/19 | SRS I1 FATIATHT TR HEl.

@iE 93 | Qifraen o, dg o1 Sy RiveT seads quiq ot AR,
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Water poliution

‘Water pollution is the contamination of water (=.g. lakes, m<o~m.
oceans, aquifers & groundwater). Water pollution occurs when
pollutants are discharged -directly or |indirectly into water bodies
without adequate treatment to remove harmful compounds.

e s

Water pollution affects plants & organisms living in these :

bodies of water. In almost all cases the effect is damaging not only
to individual species & populations, but also to the natural biological
oos.E.EnEom. ‘

Causes

The specific contaminants leading to pollution in water include
a wide spectrum of chemicals, pathogens, & physical or sensory
changes _mcov as elevated temperature NT discoloration. While many
of the chemicals & substances that are regulated may be naturally.
occurring (calcium, sodium, iron, manganese, etc.) the concentration

is often the key in determining what is a natural component of water, ’

& what is a contaminant. High concentrations of naturally occurring
substances can have =o_mm§<o impacts on aquatic flora & fauna. |
Oxygen-depleting substances may be natural materials, such as
plant matter (e. g. leaves & grass) as well as man-made chemicals.
Other natural & mnﬁocomoio substances may cause turbidity
(cloudiness) which blocks light & disrupts plant growth, & clogs the
gills of some fish species. | _

m .
Pathogens |

Coliform bacteria are a _ooalaoiw used bacterial indicator
of water pollution, although not an mo%& cause of disease. Other
microorganisms sometimes found in surface waters QEQ._ have
caused human health problems include:

e Burkholderia pseudomallei * Cryptosporidium parvum

o Giardia lamblia e Salmonella

40

« Novovirus & other viruses * Parasitic worms (helminths)"

Chemical & other contaminants
Organic water pollutants include -
o Detergents

» Disinfection by-products found in chemically disinfected
drinking water, such as chloroform ‘

e Food processing waste, which can include oxygen-demanding
_substances, fats & grease

+ Insecticides & herbicides, a huge range of organohalides & other
chemical compounds

 Petroleum hydrocarbons, including fuels (gasoline, diesel fuel,
jet fuels, & fuel oil) & lubricants (motor oil), & fuel combustion
byproducts, from stormwater runoff.

e Tree & bush ao_uamwnoa logging operations

» Volatile organic compounds (VOCs), such as industrial solvents,
from improper storage. _ .
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Air pollution

Air pollution is the introduction intq the atmosphere of chemicals,
_ particulates, or biological materials that cause discomfort, disease,

or death to humans, damage other living organisms such as food
Qowm or auammo the natural environment or built environment.

A substance in the air that can be adverse to humans & the
environment is known as an air pollutant. Pollutants can be in the

form of solid particles, liquid droplets, or gases. In addition, they!

may be natural or man-made. Pqllutant s can be classified as primary
or secondary. Usually, primary pollutants are directly produced from
a process, such as ash from a volcanic eruption, the carbon monoxide

gas from a motor vehicle exhaust or s Iphur dioxide released from|
- factories. Secondary pollutants are not/emitted directly. Rather, they
form in the air when primary pollutants react ov interact. An important}

example of a secondary pollutant is ground level ozone - one of the !
photochemical smog. Some}

many secondary pollutants that make
44 : .

pollutants may be both primary & secondary: that is, they are both |

emitted directly & formed from other primary pollutants.

Major primary pollutants produced by human activity include:

e Sulphur oxides (SOx) - especially sulphur dioxide, a chemical
compound with the formula SO,. SO, is produced by volcanoes
& in various industrial processes.

s Nitrogen oxides (NOX) - especially nitrogen dioxide are expelled
from high temperature combustion, & are also produced naturally
during thunderstorms by electric discharge. | |

e Carbon monoxide (CO) - is a colourless, odorless, non-irritating
but very poisonous gas.

e Volatile organic compounds - VOCs are an important outdoor air
pollutant. In this field they are often divided into the separate
categories of methane (CH,) & non-methane (NMVOCs).

e Particulates - alternatively referred to as vmnmo&mﬂm matter (PM),
atmospheric vaoEmS Bmﬁoa or fine vmn_o_om are tiny particles
of solid or liquid suspended in a gas

¢ Toxicmetals, such as lead & mercury, especially their compounds.

e Chloroflusrocarbons (CFCs) - harmful to the ozone layer emitted
from products currently banned from use.

e Ammonia (NH,) - emitted from agricultural processes.

e Odors - such as from garbage, sewage, & industrial processes |

e Radioactive pollutants - waomcooa by nuclear oxﬁﬂom_oum
nuclear events, war explosives, & natural Q.Oonmmow such as the
radioactive decay of radon. _

Secondary pollutants include:
« Smog
e Ground level ozone O, formed from NOx & <OOm,

 Peroxyacetyl nitrate (PAN) - similarly formed from ZOx &
VOCs
45
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&R SR weay. ﬂ@mﬂﬂﬂ%%ﬂ%@% ﬁﬂm@ﬁﬂmﬂmﬂ ]
3) uf&rsprar smaTg - geeqr sfyerw, fIRweh gur, sutares s

aZmnﬂvavaﬁwEw

v o
Morphin,
- Pse aaeu.oaeu ne, Pdomine, Lanthopine Na::u

Heroin, Thebein, Pethedin. It i ozmmu NEZE ic drug.

Eﬂmaﬂ - &R

IRS HET - 3AfhA 2 gm, Mo Qr e 180 mg, Heroin 300 - 400 mg.

o e - A W
- 8/ - ¢ IR FTh @eror ot g, ﬂ
¥ 3Ry - According to modemn science, 3 stages - Excitation,
Stupor, Narcosis. :
J_vawﬂﬂﬁmﬂ:a@@ﬁﬂmuiﬂnﬁﬁﬂaﬂﬁﬂ@wﬁmg.”
a1 AT ﬂmﬁwﬂ. ST 9 &6 qiER UETE USa AT

Q) digr sraRT - wawﬂﬁﬁu%mﬁ&g@mi GIERE =
ﬁﬂ?ﬁmuﬁ@% ﬁﬁﬂa%mﬂn@w

3) T v - wie frar a3, U @ IASHAT ST & AT
wabT e, afis R o, Tew Rawe B9, e Sags, sdR |
AE qE B, T, TV ey scafia e, w@w = ot ¢ - &
wie Mfre qadl @1 eIl Wa@d. Cheyne Stoke's Respiratio
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vl eT&a, Ehlar 7 g7 Hegd . od SIRINIIES ST 3Tsh Srgarr |

- fw Rrfee - Atificial Respiratio

. lavage is important;

LV, Fluids @i, Antibi
- infection. .

o T

) N wERTT - e 3 Al a1 wh T, givies ,Eﬂm_@m“
Cheyue stoke's Respiration & < mamn 3ta JaY, w907 Higen

HTATTHeS SR 813 Ihal,
68

T SYSeTHAR ST g A,
L T 39, TOFETeR B8 Sded™ FHOUMTH Teh SR Ad. aTA(oTeRT, Tava,
. UG, Aftass 9 gedrEr I9d Jie] ThITTaT gefiad. Siaes Wb A9,

) PEIAND AT fAUTHT - N3, TG Yaaull. agaclt g, Eaa
HIelfoTeh SET=T T Jal, R TAUGT. T FaTU FHHHTOT.
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gieHSd.
¥) STURIRSTY W= — HIVEATE T Suﬂ,ﬂ A, FAYTHRET e,
gftvise favwrig. gEHsd 9 @IS ARG W auile HAEd. of
FAEAIA TIUTTE FRT HRAT Al .
) WETHR - T AT GURT ST SR, mﬂmnmlam WA
AT 9 e alt, ar=ar Sugar fifa o= T seT s,
n, endotracheal intubation is
given if required. Mg T8 T, KMnOyq =01 2 ¢
4000 FTEUNH ; ATHIIITIA a3 AT JdT & d5aad
ST 91— &xd.
(In morphin poisoning, there is constriction of smooth muscles
of the sphincter. Emptying of stomach is delayed hence gastric

even in delayed cases.)

IIREL|STsteia) E_:OA zma. (It oxidizes opiates) &M T,

- woufuew Te, EaT-uEi \edN "dA BE, BT WIeE @wrdr. Ing.

Atropine Suiphate sTasgEmauATl Hlafay revm @@, gedeE AWy
arerd. JEE Ay wevareniar MgSOy (15 gm) =1e, U Arar=ar

xozo.ﬁo.m mg. L.V.) & Physiological antidote =T,
otics may be given to prevent pulmonary

Inj. Nalo

Fraendiar Rl TRt aaa. @ 9 A amyd e JrY uedl.

dATA TASHA AT TR
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- In man

e

Mode Om_ infestation

Growth inhibitors like lactones %n_vrodo_m are released from this
plant into soil through leaching, decay residues & exudation of roots.
ﬁummn growth inhibitors suppress the growth of other native plants.

Signs & symptoms .

- The pollen grains, air borne Eooow of dried plant
materials & roots can cause allergy-type like fever,
photodermatitis, asthma, skin rashes, peeling skin,
puffy eyes, excessive water loss, swelling & itching
of mouth & nose, constant cough, running nose &
eczema.

In animals - Plant can ¢ause dermatitis, diarrhea & make dairy

milk unpalatable due to its irritating odor.
Fatality - H.n India, 1000s of patients involved in weed

dermatitis & some deaths have been reported.

Uses - Insecticidal, herbicidal, also used for composting. -

Root decoction is used in treating amoebic dysentery,
antitumor activity & .active against neuralgia,
rheumatism.

Toxins / active Ul:nm.v_mu

Parthenin, vros._o:o acids like caffeic acid, vanillic acid, anisic

- acid, chlorogenic acid, parahydroxy benzoic acid, p-anisic acid.
. They are lethal to humans & animals.

.T—lﬂ.\anl
Types - Chitra - plumbago zeylanica
Lal chitra ~ plumbago rosea

All parts of the plant are poisonous. But maximum concentration
of active principal plumbagos is present in root. Plumbagio is a
highly acrid crystalline glycoside. _

80

When the bruised root / twigs are mvv:oa. mxﬁoam:v\ skin
becomes red & wvesicates. Taken internally, it acts as sudorific &
stimulates the contraction of muscular tissue of heart, intestine &
uterus. In large doses, the plant acts as an irritant poison & produces
same symptoms as those of calotropis poisoning. Treatment & PM
findings fatal dose & fatal period are also similar.

Medicolegal aspects

« Suicidal poisoning is not usual.

o Homicidal poisoning is rare.

o Used as abortificant - root is ingested / applied to cervix directly
/ as a paste via abortion stick. Malingerers used to produce
artificial bruise to bring false charge on enemy.

ruumdum.._ (Ricinus communis)

Classification - vegetable, irritant poison.

Synonyms - caster, jara, reri, palma Christi, arandi.

Introduction

Castor plant grows ‘all over India. The fruits are clustered in
bunches, have multiple spikes on surface. The seeds are oval, glossy,
brown & mottled & are available in 2 sizes. The smaller variety is
about 1.2 cm x 0.8 cm in dimensions. The entire plant is poisonous.
The seeds contain active principle Ricin which is a toxalbumin. A
toxalbumin / Ed;o.ﬁoﬁs is a toxic protein which acts like a bacterial
toxin. It causes mmmr‘ﬁ_bmﬁos & lysis of red cells & has antigenic
properties. Castor seeds are poisonous in raw state but harmless when
swallowed entire / after cooking. The residue left after extraction of
oil from the seeds contain ricin & is poisonous. The extracted oil
does not contain ricin hence not poisonous.

Fatal dose - 6 - 8 seeds, 20 - 30 mg of ricin.
Some experts believe that pure ricin is not absorbed

from intestine. 81
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Description

The fruit, when still green, looks like a small mango, with a green

fibrous wroz_go_OmEm an ovoid kernel measuring approximately 2
cm X 1.5 cm & consisting of two cross-matching white fieshy halves.
Os. exposure to air, the white kemnel turns violet, then dark grey, &
ultimately brown, / black. The plant as a whole yields a milky, %m:m
latex. Cerbera odollam bears a close resemblance to the Ohmmbmm.a
bush, another highly toxic plant from the same family.

Uses - The fruits are used for manufacturing bioinsecticides &
deodorants. .

Hb<omamwaocmwm<ow_mOGoomeaowbﬁoﬁromommwo:x%om
converting the seeds into biodiesel. ,

Many cardiac glycosides have been: m.mo_mﬁoa from the

plants Uﬂosmm,bm to this family, eg. Strophanthin, Ouabain,
Oleandrine, Cerberin & thevetine.

Active principles - Cerberin, cerberoside & odollin which are

seen in highest amounts in the Kernels of the
seeds.

Toxicity

| .Hw@. kemnels of C. oao:&d contain oozuol?.__m potent alkaloid
toxin related to digoxin, a poison found in foxglove. The poison
blocks the calcium ion channels in heart musclé, causing disruption
of the heart beat. This is most often fatal. |

Cerberin; like digitalis; reduces the heart rate by inhibiting sino-
artrial & atrio-ventricular conduction, ms&u_% by a vagotonic action
which can be paritially reversed by atropine. In higher doses ooluoﬂ:“
has a direct depressant action on the myocardium which cannot be
reversed by administering atropine. ,

Fatal dose - These seeds taste very bitter. The contents of a single

. fruit can be fatal.
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Symptoms .

Within an hour of taking the poison retching, nausea, vomiting
& abdominal pain occur. Later, the patient becomes weak & drowsy
& may lapse into coma. Bradycardia, unresponsive to atropine, is the
most obvious finding. The ECG may show various types of brady-
arrhythmias like sinus bradycardia, A-V dissociation & junctional

.&ﬁwgm. Different grades of A-V block & S-A block have been

described. Ventricular extrasystoles may occur rarely. The changes
in the ST segment, the T waves & the QT interval are similar to those
produced by digitalis. 60% of the patients show hyperkalemia.

Treatment
Management consists of the elimination of unabsorbed
poison by stomach wash, purgatives, bowel wash & correction of
bradyarrhythmias by intravenous atropine (0.5 mg). In severe cases,
the drug has to be repeated even at 15 minutes. Intervals / it has to be
administered as a continuous drip. Hyperkalemia should be treated by
appropriate measures. When bradycardia is not corrected by atropine,
the patient may require cardiac pacing. The presence of hypotension,
alteration of consciousness, bradyarrhiythmias not responding to
treatment, hyperkalemia & significant electrocardiographic changes
indicate severe poisoning & the outlook in such cases is poor with
an overall mortality of’ _No-wm.xr Once established, the Cardiac
phenomena persist for one to three weeks since the toxin is only
very slowly m,:BEmSQ & hence prolonged observation is required.
Medicolegal aspect
Cerberinis difficult to detectin autopsies & its taste can be masked
‘with strongspices. Therefore it is often used in homicide & suicide
in India. In 2004, a team led by Yvan Gaillard of the Laboratory of
Analytical Toxicology in La Voulte-sur-Rhone, France documented
more than 500 cases of fatal Cerbera poisoning between 1989 &
1999 in the south-west Indian state of Kerala alone.
Postmortem finding ,
Autopsy studies are not very rewarding. Except for subepicardial
& subendocardial hemorrhages, lesions may not be evident. The
conducting tissue of heart is histologically pormal.
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Snakes

Types (2)
e o
Poisonous Non-poisonous
i
5 familtes - 1. Colubridae 2. Elapidae
4. Viperidae 5. Ataspididae

3. Hydrophiidae

1) Colubridae

These snakes lay eggs. Head & neck have same width & their
pupils are circular. There are 2 subtypes.
. m_mﬁamm — land snakes
e Hydrophiidae ~ water snakes -
eg. cobra, king cobra, common krait, dwcaoa krait, viper.

In other books the classification is a3 follows -

N . _
Elapids Vipers _ Sea mswx.m“
(Neurotoxic) (Vasculotoxic) (Myotoxic)

: _ |
Cobra, king cobra, Pit gvﬂw.
common krait, banded krait pitless vipers
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g.%.5/3%—-3¢

}/scales | breadth
§{Head | Small (except pit vipers, | Large
Y/scales | cobra, king cobra, krait)

§iHabit | Generally nocturnal Not so

\.m_uo.aw

Width of head & neck nearly same. Pupils are rounded. Fangs

are anteriorly & covered with a fold of mucous membrane. They are
short, fixed & grooved. So the snake can not bite through clothing /

| inject full dose. Tail is usually round.

Vipers
Pit vipers

Pit is situated between eyes & nostrils & help to detect warm

M blooded pray in the dark, head is triangular, wider than neck, pupils

are vertical. Fangs are long, movable, canalized like hypodermic
needle. So the snake can bite through clothes & give full dose. Fangs

arc easy to see when erected.

Bite of pit viper is seldom fatal & that of pitless viper is
dangerous. Tail is usually tapering.

| Sea snake

Small head, flat tail mo_ﬂ. swimming purpose. Nostrils are on the
top & valved to enable force breathing. Belly is not broad but has
dull, tuberculated scales on the back. Fangs are very short, fixed &

 situated posteriorly.

Generally, sea-snakes do not bite.

 Difference between poisonous & non~poisonous snake

Poisonous snake Non-poisonous snake

Belly | Large, covers the entire|Small on back & do not

cover the entire breadth

Short, ssolid
Not markedly compressed

Fangs | Long, canalized
Tall | Compressed

1

;
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Color — Color = brown /3 rows of black diamond shaped spots
are present on the back.

Head is flat, triangular with ‘V’ _Bm%. moma_mo&mm are small,

belly is broad. Tail is short, narrow. Nostrils are bigger. He makes
hissing sound when is about to bite.

7) Saw-scaled viper (B=R)
Length - 50-70cm

— brown / brownish grey / greenish.

Found all over India.

Color

Head is triangular with white mark. There is a wavy line on the
flank with diamond shaped area between 2 lines. moma ,scales are

small, belly is broad, & tail is undivided. Body scales wno serrated
like a saw; hence the name.

When it moves, rustling sound is created.

Snake venom

It is clear, amber colored digestive juice of _msmwﬂ
On drying, it forms fine needle like crystals
soluble in water.

Contents - Biological substances, peptides, proteins, toxic
principles, enzymes.
Enzymes - Phospholipase, RNAase, DNAase, hyalurenodase,
_ acetylcholine sterase, collagenase, proteases,
erepsin, sphieoxidase, leukotrienes, kinins,
serotonin, histamines.
Unidentical complex compounds :
s ~
Coagulants, anticoagulants, cardiotoxins, hemotoxins,

neurotoxins, lecithinase etc.

Cholinesterase (predominant in elapids)
Hemolysins (predominant in vipers)
Thromboplastin (predominant in vipers)

128

b

The degree of toxicity of snake venom depends upon —

» Size of the person ¢ Potency of venom

» Main toxic principles it contains

» The amount injected, which depends upon the age, size, sex,
species of the snake.

e The type of fangs — canalized / grooved.
» Bite on bare skin / through clothing.

» The time of bite — nocturnal bites are serious.
Symptoms of snake poisoning
Cobra &1 krait

Local effects - Burning & tingling pain, irritation, redness,

swelling, inflammation at the bite site.

After 1 2 hours giddiness, lethargy, muscular weakness,
drowsiness & feeling of intoxication. Nausea, vomiting, weakness
of muscles develop into paralysis of lower limbs / patient falls if he
stands then paralysis spreads to trunk, head; so head drops, drooping
of eyelids is seen. Muscles of tongue, lips, & throat get paralyzed; so
speech & swallowing become difficult, saliva is collected in mouth,
so patient often seen trying to remove saliva with fingers.

Breathing is slow & labored.

Consciousness remains till the end. After that if recovery
occurs then necrosis is seen at the bite site / ulcer occurs. In the last
respiration & heart stop.

In krait poisoning, abdominal pain & convulsions are scen.

Vipers - Llocal pain & swelling, discoloration, oozing of bloody

serum from bite.
Few seconds — 15 min. after bite — nausea, vomiting & signs of

collapse with cold & clammy skin is seen.

Pulse — small, thready, imperceptible.
129




C gL

"SOYRUS SNOUOSTOd UOWIUOD { JO WOUdA 9Y])

surele sesroy SurziunwwedAy Aq pasedard S1 3] — 3ualeaf]og
oyeus 1gmowed e Jo wousa o.ﬁ isureSe

astoy SuiztunuwiiadAy Aq paredard st 1T — (3usfeaoucyy) sypads

—saodAy zate ooy - uaAnUY

U )¢ ISIY UIYIIAM SUOP JI WOUDA 9} JO /()7 SAOWI
ueo poraws s1g ], “dumd 3sea1q / SUIYOBUI UOTIONS YA YONS UL}
29 rewr Suey YSNOXY) UOISIOUI 99I) O¥E) — UOISPUI 33 UONIRS

‘aurfes

[eWIOU /-ISjem Y)NM PUNOM 9} Ued]) — punom ayy Suisued]d)
's1q z 03 dn sip A1ddy .noxobmow ST 11 2IoUM

UONE[NOIID [eISULS ) 1)U 0] UIX0) Jo Ajnuenb [Jews Jo adeosd
51 MOJe 0] Wl G| Hoﬂm 038 O / ‘T %4 AI9Ad IoYe ‘Ui | IOJ
sjonbiumo) 9y} asea[ay “1eonbrumo; umhw 01 [ewrrxoxd wo ¢ pardde
3q ued }onbriIno) [BUOHPPE UY "MOY snouda doap / [ELIoLe o)
Burpuadur uone[noIrd oneyduwA] 2» snouaa [eroyradns spnjooo 0}
y3nous 13N 2p 911q 03 [ewrrxoxd wo ¢ Apdjewnrxoxdde parjdde st iy
"1onbruIno) se pasn d1e 019 SSBIB ‘JOIYOISNPUBY ‘YI0[0 ‘aqn] Ioqqnyy

SQUIT] UO ST931q 243 uaym a[qIssod st sty ~ uorzedsydde 3anbiuino |

usned oy azIjIqourull
os ‘pasearoul osje aIe uied 29 saseAIOUl WOUAA Jo peaids oyl
‘pasearour are juanied o) JO SIRIANOR Y] USYA, ~ UOIIeZIIqoWw |

(q

(e
(€

r

o

C

(e

*ouop are sSury) SUIMO[[O] OS ‘UONB[NIIID

ydwA] y3noIyy 2» poyldwWl UoIsSnJIp AqQ SI WoOUsA Jo peaxds ayJ,
WOUdA JO peaids JO UORUAARIJ

"2s0p [ey3I] B 109Ul sAemye jou ued axeus padreys Ay v
"uostod yym pagreys K[y jou a1e soxeus snouostod uoAg
.mﬁOﬁOmMOQ jou a1e sayeus aM} [V

— e 1o Sunurod Aq painssear oq pnoys jusned sy ],

(z

Y3 r» f1aKxue aonpatol ()

0fg}

soInsesW [BISUD) (3

Aderoy orxoyyue % ulueAnUR Jo 9y (¢

WOUSA JO pealds jo uonusaasig (g

- WE R Rt onpa1 0] ()

Jusuuleaas
Jo sapdpuLrid ugepy

[B18] J0U
um ¢f
sAep 01 7

SIY 901 "uI ()7
" ‘8w gz
Sw gz

8w 00T - 05T
3w 05¢ - 007
Sw g

Sw g

B g

93iq Ajeus Jo JuawuIedl |

ayeus eag

BIQOO Jury

s1adip

Hely 7% 190D

WIOUdA JIery|

woudA I9dIA pajess-meg
wouda I3diA s, [fassny
WOUSA BIQOD PALI(]
WOUIA JIBIY

wousa 12d1a pajess-mes

wouoa I1adIA s [[ossny

WoudA BIQOD paug -

— pouad jezeq

— 3319 3uo uj

.

asop [erey

"u99s 2q Aewi amyrey L1oyendsar ‘pus
o0} 1V "uoas st erweelesrodLy os ‘ofewep ojosnw SAISU9IXT 'pPuUnoj
§1 SULIN PaI0[0d UMOIQ '3'1 BLINUIQO[SOAIN ‘padojaasp st ssoupjns
‘ured re[nosnw pozijerous$ ‘smoy T - 1 ulqup ‘spremisyje ssojured
§9w03q 1nq youd fentur dreys e se 3[57 s1 o.xmcm B3S B WOIJ 9)Iq

swoydwifs ayeus eag

"elwaeondoas 03 anp smoso yresp ‘Areuy 29 smooo
Snuejd) / ewopso 1ueuiew ‘ousrSued ‘uonemddns eoo[ oAIsusXy
'uass s1 sisfidowrsy 2p ‘tangoor ‘swing woly Jurpaa|q ‘suuydong

9191dwoo sswosaq yuaned syz “siy g

‘snordsuosun

~ [ 199V "pare]ip are sjidag




e Strength of polyvalent antivenin — 1 ml quantity neutralizes —
0.6 mg of dried Cobra venom .
0.45 mg of dried Krait venom
0.6 mg of dried Russell’s viper venom
0.45 mg of dried Saw-scaled viper venom
Due to the use of antivenin, mortality reduces up to 10 %.

Test dose - A test dose must be given to test- serum sensitivity.

. Powder + distilled water / saline are used.
Dose is decided on the basis of ~ a) Size of the patient
b) Size of the snake
¢) Nature of venom

For the test dose — 60 ml of polyvalent antivenin is injected in
adults. Out of which 1/3 i.e. 20 ml is injected subcutaneously / locally
1/3 is injected intramuscularly & remaining 1/3 intravenously.

If the patient is sensitive, then adrenalin, antihistaminics,
corticosteroids are given.

4) General measures

Artificial respiration is given. Stimulants are given. Blood
transfusion is given if required. The patient is monitored (pulse, B.P.

etc)
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Scorpion

Scorpion is an 8 legged arthropod. It possess a hollow sting in the
last joint of tail communicating by means of a duct with poisonous
gland which secrete poison on stinging.

Contents of poison - Poison of scorpion consists of

1) Neurotoxin —~ which acts on the respiratory & vasomotor centers,
nerve terminals & endplates of both striped & unstriped muscles.

2) Hemolysins, agglutinins, hemohorrhagins, phospholipase,

leukocytolysin, coagulins, ferments, lecithin, cholesterin.
152

Symptoms
Following symptoms are seen when scorpion inserts a sting —
Locally, a red weal & burning radiating pain from the bite site.
Sometimes giddiness, faintness, Bmm&o weakness, vomiting,
diarrhoea, convulsions, mental disturbances, rarely death.
Treatment

A ligature should be tied above the site of bite atter incising it.
Then wash the site with weak solution of ammonia borax / potassium
permanganate (KMNO,). After that apply 5% cocaine / 2% procaine
epinephrine solution locally.

If the patient is in shock then administer normal saline
intravenously with hydrocortisone.

Scorpion antivenin is also given.
To kill scorpions, 10 % DDT spray 1s used.
!
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_ Rabies

This is an acute, highly fatal, viral disease of central nervous
system. This is mainly caused by filterable virus, Lyssavirus type 1.
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This is a zoonotic disease of warm blooded animals like dog,
tiger, wolf etc. This virus is found in saliva of these animals.

Rabies Free countries - Australia, China, Japan, Newzeland, U.K.,
Andaman & Nicobar, Lakshadweep.

In India - 30,000 death occur per year
Agent - Lyssavirus type 1

It is a bullet shaped neurotropic RNA containing virus.

Family - Rhabdoviridae — Serotype -1

Two antigens - Glycoprotein antigen & Nucleoprotein
antigen.

Incubation period - 20 to 60 days in dogs.

Reservoirs of infection 1) Urban rabies
2) Wild - life rabies
3) Bat rabies.

Source of infection -~ Saliva of rabid animal. Virus may be present in

3 types. —

saliva for 3 - 4 days.

Host factors ~ 1 to 24 yrs age group victims, Laboratory staf{

working with rabies virus, veterinarians, dog
handlers, hunters are at big risk. .
Mode of transmission

1) Animal bites — dog bite is common; also cat, monkey,
horse, sheep, goat bites.

2) Licks — Generally dogs.
3) Acrosols - Respiratory
4) Person to person — It is rare; but bite of a child & organ

transplants.

Incubation period in man - 3 to 8 weeks from exposure

(It varies from 4 days to many years)
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@.. Acids & alkalis — general introduction, fatal dose, fatal period,
signs & symptoms, cause of death, treatment, medico legal
importance & postmortem appearance of — sulphuric acid,
hydrochloric acid, nitric acid, hydrocyanic acid, oxalic acid,

carbolic acid, formic acid, sodium hydroxide & potassium
hydroxide.

Acids & Alkalis
snsefdrenc (Acid poisoning)

a. IehtFA (Sulphuric acid)

i} A —- Oil of vitriol, Battery Acid

Chemical Formula ~ H,SO,

_vno_um...zmm - Colorless, heavy, hygroscopic, oily liquid.

Pure fcrm - No fumes _”irob exposed to air. When mixed with

water 1t evolves heat.

Commerce - Brown / dark & contains impurities like Arsenic,
lead, Nitric acid etc.
Conc H,SO, = 95-98%
In battery dil. acid 25 - 30 % is used.

ma.oumoamodsommNmOLmZoarmcmo:moa\,quom\ivrcnomoa.
(11,8,0.) : :

Special Symptoms (fasTes =remo)

e Temperature is increased, so tissue gets dehydrated, so acid
burns are produced.

i

hY

e Burning pain in mouth, throat, ,.ommo_vrmmcm, stomach, with
brownish / blood stained vomiting.
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» Tongue is swollen & covered with white coating resembling
soaked parchment dark in color. It may become corroded &
shapeless mass when acid is more concentrated.

e Teeth- become chalky white colored & their polish goes away.

e Lips are swollen, excoriated. Black / brown streaks are found at

the comer of mouth to chin & up to neck because of action of
flowing acid.

« Hypersalivation is seen on 2"/ 3 day occasionally.

The sulphate of Indigo - Same symptoms as above are seen
except - Blue colored urine & vomit matter.

Fatal dose (=Taes HT=T)
Effect depends upon the degree of concentration than quantity.

A few drops of conc. acid may cause death due to suffocation
because of glottis oedema.

Dose in Adult ~ Smallest dose of 5 ml is recorded which had
caused death, & with 120 ml dose the patient had
recovered.

Child - 2ml

Fatal Period

Averagely 18-24 hours, shortest period which is
recorded is 45 min., & this can be prolonged even
up to weeks, months / years.
Instantancous death occurs due to suffocation.
Post-mortem appearance
» Mouth, lips, surrounding skin is brown colored, brownish-black
corroded spots also seen, mucous membrane is dark brown /
black colored.

o Stomach - Blackening of stomach is seen, also perforation of

stomach may be seen, so the gastric content goes inte
the peritoneal cavity. If there is no perforation then
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Perforation of stomach is rare. If occurs in children at greater
curvature & about 18 mm. diameter. & ulcer is found at lesser

curvature. Acute inflammation & oedema of respiratory passages &
lung tissue are common.

Medico- legal importance

This acid is used in industry for preparation of chlorine which is
used for dissolving metals & for medicinal purposes. It is also used
for erasing writing material (forgery).

Accidental & suicidal poisoning cases are found, but homicidal
cases are very rare. It has very irritating odor, so that can not be used
for homicidal purposes.

Treatinent for acid poisoning

The treatment for mNm_G +» HNO, & HCL poisoning is common.
It is as follows —

e Supportive therapy is given.

e Tracheostomy must be resorted to if suffocation & involvement
of larynx is there.

e Oxygen & ventilator support is given.

o If performation of stomach is seen then emergency surgery is
done. |
e Ifeyes are involved & eye injuries are seen. Then irrigation with

water / saline is done.

Strong acids N

In this poisoning the damage is instantaneous so only treatment *

to shock is done. i.e. LV. infusions & mcvvoﬁ_?.o drug treatment.
Pain is controlled by giving the full therapeutic dose of morphine.

Gastric lavage (stomach wash) & emetics are contraindicated.
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Dilute acids

Dilution & neutralization. Neutralization reactions are
exothermic, so the generated heat may cause additional injury. %
(half) glass of water & milk, calcium oxide, Magnesium oxide,
aluminium hydroxy gel all these are used for neutralization of acid.
Carbonates & bicarbonates are not used, because with action of acid
the carbon-di-oxide (CO,) gas is evolved from carbonates, & this
gas can cause damage to stomach.

Other substances which should be given are —

Vegetable oil, soap solution, lime water, wood ashes, egg white
should be given without delay. After that demulcent drinks like
Barley watcr, linseed tea, olive oil, melted butter 1s given.

To prevent stricturing of oesophagus — cortico-steroids are given.
: I

3. Nitric Acid (Aqua fortis, Red spirit of nitre)
Chemical formula — HNO,

Properties

Clear, colorless liquid, colorless fumes when exposed to air.
Peculiar, choking odor. It is a powerful oxidizing agent, so dissolves
all metals except gold & platinum, commercial HNO, is yellow to
red colored.
Symptoms

Lips, tongue, mucous membrane of mouth are softened &
white in the beginning & later on beccme intensely yellow duc to
formation of xanthoproteic acid. Teeth become yellow; cnamel is
partially destroyed by acid action. Skin, clothes become yellow
colored. These stains turn to orange on addition of ammonia water.
Colour of vomited matter containing blood is yellowish-brown.

Abdomen is more distended & tender than Sulphuric acid

poisoning because development of large quantity of gas by direct
action of acid on organic matter in stomach.
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Inhalation - instantaneous death (a sense of constriction about the
throat & chest & death from respiratory failurc)

Large dose of liquid HCN - Symptoms usually appear within few
seconds / even during act of swallowing. But in' some cases,
there is an interval of about ! min., this may allow victim to
perform certain voluntary acts.

Odor of HCN from breath, loss of muscular power & giddiness.

Eyes become wide open, bright & shining, pupils are dilated (do
not react on light)

Loss of consciousness.

Respiration becomes low (short inspiration & long expiration)

. Tonic convulsions - jaw stiff

Pulse - quick & feeble & later becomes imperceptible.
Cyanosis, cold, clammy skin & relaxation of sphincters.
Respiratory failure - death.

Small dose - Experience of hot & bitter taste & constriction of
throat

Salivation, giddiness, nausea, headache
The face is suffused, mouth covered with froth

Eyes become glossy & prominent with dilated pupil

- Violent convulsions before the patient loses consciousness &

dies.

Vomiting is occasionally observed & is sometimes the beginning
of recovery. N

Fatal dose - Pure acid - 50 - 60 mg

Pharmacopoeial preparation - 30 drops

Crude oil of bitter almond - 60 drops
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Fatal period - Immediate

Average - 2 - 10 min.

(sometimes, the patient will recover, if death does
not occur within hour.)

Treatment

Ouly immediate treatment may have value

Stomach wash with a 5 - 10 % solution of sodium thiosulphate
/ a mixture of sulphets of iron (ferrous & ferric) followed by a
solution of potassium carbonate to form Prussian blue which is
inert. (vinegar may be added in case of potassium cyanide)
Antidote

Two 20 ml ampoules of 1.5 % dicobalt tetracemate (kelocyanor)
1.v. followed by 20 ml. of £0 % glucose.

50 ml. of 1 % sterile aqueous solution of methylene blue (inethyl
thioneine chloride, USP)

(it converts haemoglobin i'1to methaemoglobin which combines

with free cyanide thereby rem»ving it from the reaction)

Postmortem appearance

These are those of asphyx:a

Precaution must be taken to avoid inhalation of HCN during
autopsy

Externally
Smell of bitter almond from body

Face, lips & body surfeces frequently show irregular pink
patches. Sometimes the skin is livid / cyanosed & the nails blue
& fingers are clenched.

Jaw is firmly closed & forth at mouth.

Rigor mortis sets in early if there have been convulsive seizures.
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Signs & symptoms

a) Fulminating poisoning - Large concentrated dose of [5g. / more
produce immediate symptoms & death within minutes. Thereisa
burning, sour, bitter taste in the mouth with a sense of constriction
around the throat, & burning pain from mouth to stomach. Pain
is very severe, all over abdomen. There may be tenderness,
nausea & persistent vomiting is present. Vomit usually contains
altered blood & mucous & has a ‘Coffee-ground’ appearance.
Thirst may be present. Death occurs before bowels are affected,
but if life is prolonged, then diarrhoea will occur.

b) Acute poisoning - It occurs by a large dose. Hypocalcaemia,
digestive upset. There is muscle irritability, tenderness, tetany, &
convulsions. There may be numbness & tingling of fingertips &
legs. Usually signs of cardio-vascular collapse appear. In some
patients stupor & coma occur.

¢) Delayed poisoning - It is characterized by the symptoms of
uraemia. The urine may be scanty / suppressed & may contain
traces of blood, albumin & calcium oxalate crystals.

Treatment

o Stomach is washed out carefully using calcium gluconate /
lactate (2 tea-spoons)

» The antidote for oxalate poisoning is any preparation of calcium

which converts the poison into insoluble calcium oxalate.

The best antidote is — saturated solution of lime, other eg. —

+ Parathyroid extracts 100 units 1. M. in severe cases.
e Demulcent drinks are given.

Bowels are evacuated by an enema [ by castor oil.

» Renal flow should be maintained by giving 1.V. 2-4 lit. of glucose
per day to prevent kidney damage by deposits of oxalate crystals.

Post-mortem appearance

Concentrated acid — marked signs of corrosion are seen in
mouth, throat, oesophagus, stomach. Mucous membrane is white,
shriveled & easily detached from tissue but sometimes black because
of blood. The stomach contains dark-brown grumous liquid due to
acid-hematin formation. Blood vessels arz also dark-brown / black
with deposite of calcium-oxalate.

Perforation of stomach is rare. Stoma-.h appears pale when death
occurs immediately.

Kidneys are congested & tubules :re loaded with crystals of

calcium oxalate.

Tubular necrosis is also seen.
Dilute acid

It causes local irritation so redness, congestion & inflammation
of mucous membrane can be seen.

If the effect of poison is only narcot-c, then congestion of lungs,

liver, kidneys, brain without :ocal appezrances is seen.

Medico-tegal importance

calcium lactate, calcium ghiconate, calcium chloride, a suspension
of chalk in water / milk. 1.5 gm of chalk will neutralize about 1 gm
of oxalic acid, calcined magnesia, eggshells.

Accidental poisoning is due to its being mistaken for magnesium .
sulphate, / sodium bicarbonate.

o Carbonates / alkalies must be given because they unite with
oxalic acid & form soluble poisonous salts.

Suicidal poisoning is rare. Homicidal poisoning is rare due to
sour, acid taste. B

o Calcium gluconate 10%- 10 ml L'V. at frequent intervals. Rarely; it is used to procure abortion by vaginal injection.
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Cause of death
1) Synchope
oedema of glottis / complications.

Treatment

The stomach should be washed carstully, with plenty of lukewarm
water 8:&55@ animal charcoal, olive oil, castor oil, magnesium
/ sodium sulphate / saccharated lime with which phenol combines
& forms harmless products. Soap solutions & 10% glycerine may
be used & the washing is continued until the washings are clear &
odorless. When stomach-wash is completed, 30 gm of magnesium
sulphate / medicinal liquid paraffin should be left in the stomach.

Then Demulcents are given. Saline containing 7 gm of sodium
bicarbonates per liter is given 1.V. to dilute carbolic acid content of
blood & to encourage excretion by producing &Eommm

If phenol falls on the body, then the area is Smmwma & cleaned

with soap & water. Olivé oil, methylated spirit / Hox. solution of
ethyl m_oovoH act as mo?o:a

_vom?_.:o..nm_: mvvmm_.msnmu .,

External

Corrosion of skin especially in tracks from angles of mouth to
chin, has a grayish / brown color.

The tongue is usually white & swollen. There is smell of phenol
in the mouth.

- The mucous membrane of lips, Bos& throat is corrugated,
sodden, whitened / ash-grey & partly detached with numerous small
submucous haemorrhages.

Internal
The mucous of oesophagus is tough, white / grey, corrugated.

The mucosal folds of stomach are swollen, covered by opaque,
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2) Asphyxia due to failure of respiration,

coagulated, grey / brown mucous membrane. The mucous membrane
is thickened & looks leathery. The stomach may contain a reddish
fluid mixed with mucous & smells of phenol. The liver, spleen usually
shows a whitish, hardened patch. The kidneys show haemorrhagic
nephritis.

The brain is congested & oedematous. The blood is- dark,
semifluid & partially coagulated.

If poison has been inhaled, then congestion of submucosa of air
passages may Be seen. Laryngeal & pulmonary oedema also occurs.

Medico-legal importance

It is used for suicidal poisoning. It is rarely used for homicidal
poisoning because of its odor & taste.

Accidental poisoning cases are seen. It is sometimes injected

into vagina & uterus to produce abortion.

Its indiscriminate medical use sometimes causes poisoning.
Formic acid

Synonyms - Aminic acid, methanoic acid
Formic acid is the simplest carboxylic acid. Its chemical formula
is HCOOH / HCO,H.

It is an :dvonmbﬁ_.m:ﬁmao&mﬁo inchemical synthesis & occurs
naturally, most notably in the venom of bee & ant stings.

Properties

Formic acid is m..ooﬂow_omm liquid having a highly pungent,
penetrating odor at room temperature. It is miscible with water &
most polar organic solvents, & is somewhat soluble in hydrocarbons.
In hydrocarbons & in the vapor phase, it consists of hydrogen-
bonded dimers rather than individual molecules.[4][5] Owing to its
tendency to hydrogen-bond, gaseous formic acid does not obey the

ideal gas law
185
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e "Give adequate parenteral analgesics.

3

by severe pain & straining. The motions consist of mucus & blood. - _

When strong alkali is ingested, abrasions, blisters, brownish
discoloration are seen on the lips & the skin around the mouth. The
mucosa of digestive track is swollen, haemorrhage into soft tissue
also seen.

Oesophageal
complication.

stricture formation is a major long-term
Ammonia vapors when inhaled causes congestion & watering of

eyes, sneezing, coughing & choking. Sudden collapse & death may
occur from suffocation.

Fatal dose - * Potassitim / sodium hydroxide — 5 gm
. Huowmmmw_ca carbonate ~ 18gm
e Sodium carbonate — 30gm
e Ammonia - 30gm

Fatal period - Usually 24 hours. _
Treatment

e Neutralise poison by giving vegetable acids eg. acetic, citric / |
tartaric acid mixed with large quantity of water.

e Demulcents — eg. egg white, milk, olive oil should be m_?ns :
e In mild cases, stomach can be washed carefully.

e In ammonia vapours poisoning — oxygen inhalation should be
given. _

e Keep patient in moist atmospherg.

e Tracheostomy may be necessary.

« Steroids are useful in laryngeal inflammation -

e Give antibiotics to prevent infection.

188

Post mortem appearances
The marks around the mouth become dark in color after death.

When strong alkali is ingested, lips, mouth & throat show
corrosion. _

Inflammatory oedema with corrosion in oesophagus & stomach
is seen. ’
Alkalies mostly affect squamous epithelium of oesophagus.

Mucous may be brownish. The duodenum & jejunum show similar
changes.

In inhalation of vapors, oedema of glottis, pseudomembranous
inflammation of air passages & pneumonia are seen.

Perforation of stomach is rare but may occur in ammonia
poisoning.
Medico - legal importance

Poisoning cases are rare. Accidental cases occur due to its being
mistaken for medicine.

Homicidal poisoning is rare. But few suicidal cases are seen.
Poisoning by ammonia is more common than other alkalies.
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Hydrogen m:_v—:ao :
Synonyms - mc_vrﬁ.oﬁa hydrogen o
Classification ' - Asphyxiant - 58?.8@_@ gas paralyzing the-
respiratory centre. .
Introduction - Colorless gas
Smell - - Like rotten €ggs due to decomposition of organic
material containing sulphur.
Sources

.Sewers, cnoioiw vat, tannery vats, cesspools, abandoned wells.

Manufacture of B.smo_m_ silk & other industries where sulphur
is used.

In human intestine during life & after death when putrification
sets in. acidulated metallic sulphides also produce H2S. |

Y

Signs & Q:::o_su _

If pure hydrogen sulphide is inhaled death occurs at once from
vmnm_%ma of Homv:wSQ centre.

In less concentration locally it irritates eyes causing ondgmcou
‘& photophobia & irritation of lungs.

Causes pulmonary edema & broncheopneumonia.
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e Inmildtoxicity - vertigo, headache, muscular cramps &
- weakness.
stimulation

o Insevere toxicity- respiratory - followed by

depression, bradycardia & cardiovascular
collapse, unconsciousness, convulsion &
death due to respiratory failure.

Fatal dose & fatal period

. Exposure to 1000 ppm causes unconsciousness & death within
an hour. Exposure to 2000 ppm causes immediate death.

Treatment
1. Immediate removal of victim from that atmosphere
2. Oxygen inhalation 3. Artificial respiration -

4. Respiratory stimulus 5. Maintenance of circulation

PM appearance

e General signs of asphyxia are present.

e Offensive smell of gas is noted on opening the body.

« PM mﬁaidm.mm bluish green in color & there is tendency to rapid
putrefaction.

e Organs are congested with petechial rmﬂoﬂ&mmo & areas of
degeneration due to PM combinations of hydrogen sulphide &
methaemoglobin.

Zmn_no_mwm_ aspects - Poisoning is usually accidental due to fall in-

abandoned well, cleaning underground sewers,
chronic exposure may occur in industries &
laboratories.

Introduction - Toxicity & rapidity of action are comparable to HCN. It
‘converts oxyhemoglobin of blood to methaemoglobin.
In life, action does not proceed furtber. After death,

there is formation of sulphmethaemoglobin.
193
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non&:w.:_ / cocainomania

Cocaine dependents suffer from the following signs & symptoms

» Rundown of general health ® Digestive disturbances

& Blackish pigmentation of tongue  ® Ulceration ofnasal septum

e . Dementia

e There is tactile hallucination with crawling / creeping sensation
as if due to insects / bug known as Magnan’s syndrome.

Medicolegal aspects

It is not popular as homicidal / suicidal agent. Accidental
poisoning occurs @OB intradermal use / urethral / other use.

When used locally, it increases duration of sex performance of a
male by causing desensitization of the glans penis,

It causes mental derangement in chronic users who may get
involved in crimes.

c) Hallucinogens - LSD

H\%moam_omo_a&oﬁﬁmaao mccamﬁmﬂoaﬁmO\ﬁmO 25,alsoknown
as lysergide & colloquially as acid, is a semisyntheticpsychedelic
drug of the ergoline family, well known for its psychological effects.

It is used mainly as an entheogen, recreational drug, & as an
agent in psychedelic therapy.

LSD is non-addictive, is not known to cause brain damage,
& has extremely low toxicity relative to dose. Eo€o<oh adverse
psychiatric reactions such as anxiety / delusions are possible.

In pure form it is a colorless, oaoaomm tasteless solid. LSD is
typically delivered orally, usually on a substrate such as absorbent
blotter paper, a sugar cube / gelatin. In its liquid form, it can also be
administered by intramuscular / intravenous injection.

LSD is very potent, 59 wo uotm ?:oaomﬁmamv being the

threshold dose.
196

Effects
Physical

LSD can cause pupil dilation, reduced / increased appetite, &

wakefulness. Other physical reactions to LSD are highly variable &

nonspecific, some of which may be secondary to the psychological
effects of LSD. Among the reported symptoms are numbness,
weakness, nausea, hypothermia / hyperthermia, elevated blood
sugar, goose bumps, heart rate increase, jaw clenching, perspiration,
saliva production, mucus production, sleeplessness, hyperrefiexia,
& treniors. Some users, report a strong metallic taste for the duration
of the effects.

_uuvﬁso_om_nm_
LSD's psychological effects (colloquially called a "trip") vary

* greatly from person to person, depending on factors such as previous

experiences, state of mind & environment, as well as dose strength.
They also vary from one trip to another, & even as time passes during
a single trip. An LSD- trip can have long-term psychoemotional
effects; some users cite the LSD experience as causing significant
changes in their personality & life perspective.

Sensory

LSD causes an altered sensory experience of senses, emotions.
memories, time & awareness for 6 to 14 hours, depending on dosage
& tolerance. Generally beginning within thirty to ninety minutes after
ingestion, the user may experience anything from subtle changes in
voaoowao_c to overwhelming cognitive shifts. Changes in auditory &
visual perception are typical.

Potential uses

LSD has been used in psychiatry for its perceived therapeutic
wvalue, in the treatment of alcoholism, pain & cluster headache
relief, for spiritual purposes & to enhance creativity. However,
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Inj. atropine 2 mg. 3%~ uo?ﬂﬂgwﬂﬂwuz\u<§wuc_ cks
muscarinic action of exce J; holine levels built up by
cholinerase inhibtitors but FZm rema naffected. Inj. atropine is
giv : ropin mNmao:oo QJ\E uth, dilat ﬁ:uv~ fas
pu _ , warm skin .

Specific m.aaoa is - Inj. PAM (Pyridine aldoxy methiodate)
for adults

25-50mg/kg for children
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| TR w5

Organophosphorus ooB@oEE = IUGPT DICHAIE FEUH I,

| e FERTT HRUSEHRET, SERAIIE FEUE e I, FEstan WA
AT BT SIS TEET JATCHEEh AT JTORET. Aawed e |
TReHRAT aToet I, ﬂﬂﬂadﬂﬂﬂﬁm@wﬂﬂ%ga

Bt S T
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| TS EdY. = 9uid @il JEm -

faw effevor -
foreTeh STator —

afEeTssh ol T@aus oy

WRaTETE, EEEe Al RgR IR e e
STET, TR F ATHTER b THIR A g9d Ad, ETIP=gell
& FE0 WeuH fagard. e, e § gad
respiratory failure % Jcg Idl.

qras AT~ [OWRh Ieor - § 3 oces AT - & I
ﬂ._d,.ﬂ.uﬂﬂ. - ¢ ~-d¥
frfem - et FafeheaT ST, ST g T, ﬁﬂuﬂiﬁﬂm

m,dm:ﬂw %ﬂngﬂ AT FHHT FHOATHRAT

barbiturates 1. Inj. atropine =T fagTy ITAFT & ATET
aUeor - ﬁ@m&ﬁ@ﬂﬂ&ﬂﬁmﬁ.
I @ET  ~ d, AT 92eh HAGE FHIO T Y. HE, A a1 5

Bid.

IR T~ JGTAToTha The &h, ISH Thald ThITded f&d . $FHE
g geaeR patechial hemorrhage REd. TFFELTE, T
FeurEul] S, FHEE WAETT FASHA FHold TR
T IWheATHTY 7Y !, THd, g, ARKTSHAS THAH,
Y UERIY endrin o Ry gl

JrIdeha agcd

. gesl IUCEY, T SR AlHESRAl SIfiE aTRel ST,

REQERAT AUHE e auee S, TS = I Y d =G el

AT A ATEY. RISHIE FEUH TRl UL fSeT €% 1.
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Treatment - Awareness of vaccine intergradient, as Al-compound
such as Al phosphate might harm child.

Avoid foods containing Al-phosphate such as cake,
Alzheimer’s treated as per standard Qmwsﬂodﬁ

Medicolegal aspect- No evidence of suicide & homicide.
As Al-phosphate used in cake, also in vaccine, accidental toxicity

might be possible.

Zinc phosphide (Zn,P,)

_ Classification - Metallic chemical irritant

Introduction - Zinc phosphide is an effective rodenticide &
pesticide. It is easily available & cheap. It is a
steel gray colored crystalline powder S:U garlic

like odor.
Fatal dose = Sgm
Fatal period - few hours to 24 hours.

Signs & symptoms

Following ingestion, there is metallic taste in mouth & burning

in throat, oesophagus & stomach followed by nausea, vomiting,

diarrhea & abdominal pain. Garlic taste in mouth & garlic odor
may be perceived in breath. Sometimes, a symptom-free period
may be followed by gastrointestinal disturbances, liver damage &
hemorrhages in skin.

Liberated @romﬁram gas causes m%w@moom UEBo:mQ oedema &
bradycardia, degenerative changes in heart, hypocalcemia, metabolic
acidosis followed by circulatory collapse / neurological symptoms,
coma & death, shock, oliguria, tetany & convulsions.

208

Treatment - Ifskin/clothes are contaminated, the clothing should
be removed & affected parts should be washed
thoroughly with soap & water.

If ingested - gastric lavage with 3.5 % solition of sodium
bicarbonate minimizes conversion of zinc phosphide to phosphine.
Zinc phosphide adheres firnmly to crypts in mucous membrane of
stomach. Even small quantity remaining after gastric lavage causes
death due to slow absorption.

Treatment for liver, renal, cardiac damage & metabolic acidosis
& hypocalcemia is given in conventional lines. Supportive measures
include administration of vit. K, corticosteroids & sedatives.

PM findings

If ingested - patechial hemorrhages in skin, garlic oao,n on
opening stomach, grayish black residues of poison sticking to
mucous membrane of stomach & congestion of liver, spleen, kidney,
brain & lungs. Necrosis of liver, kidney & heart may occur.

Medicolegal aspects
Suicidal poisoning occur mostly with rodenticidal preparation.
Homicidal not common. Accidéntal among children & farmers.

RN munnan g
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_éw%gwﬂﬂaﬂqﬁﬁﬂ Sﬁﬂmv\ ems & Eidl.
a1, uRe, N, 9w, aRdegRed
Ty fehdaR URoms PO g (Factors modifying the of poison)
g) HE (Quantity)
Q) wTET . (Form)
3) v dvgrer Anf (Mode of mamewmﬁmmouv
(Condition of body)
9) \ET (Quantity)

I %&ﬂmwmﬂmﬂ_ﬁ%gwﬂiﬁﬂm Fod HET

Haedid AT IO Biatd. S AR fau if eaex g98d, 9vqg &1l
Yoor BT I AT A, WY IAAER dRY el S aX T qRunH
ST TaEuTET AT HY AL IaT. B Hehe.

. %&%Eﬂﬂ%ﬂ@g%g% .

3a1. "W\ (Arsenic)
. ﬂzﬂﬂwﬂﬁz imum dose) SdeaTT dﬂmmﬂ@%
e A%H AMEd (Moderate dose) Hdedrd  &THe W&l fEdra.

?) wsq (Form) mﬁﬁ@%ﬂu%wﬁwﬂ:i
&) i s/ (Physical state)

Eﬁﬁﬂu e e arL AT FHIUTT SEEdiel o AHER

g%@ﬂﬁﬂmﬂﬂ@&ﬁmﬂﬁﬂﬁw
m_ﬁw AT mﬁﬁ_& FHE EER B, AIYEN  gafeudidied

AT, e R e T R aoEE:ﬁ ST ST
) IEfAe WA (Chemical combination) . )

HIEl ABT 2 a9 oo FIPT TeA s REfasr S eur g,

@, Toeea? g 9 eEgEiRe e B d-d) wesd ated. |1 U

Eﬂﬁ%@mﬂ%m aua %ﬂwﬂ%&ﬁ@w@ﬁ:mo_cz&
HTEd, W TScled U %ﬂ@ﬂﬁ HTEd.

&) gifae @A (Mechanical combination )

Mineral acids &g 9ol &If/hRe 94, IR&IA grEex & alkaloid . -

gﬁ&%ﬂmﬂw

3) faw v ARf (Mode of administration) @ 7 gl

| frafirar @Ra gﬂmﬁﬂ%&wgwﬁgnﬂ%ﬂﬁmﬂﬁ ]

ucous membrane, cellular tissue

oy & g Rears @ & Qvamad! waife 3@ Ara.
TEETe Oy IRRIG daa TERd, i S[anr- oo stfes do ameTar.
R aidl = &t Aaen Bld. iel oy qroamaer 9y game
JaT. HEHT ddrdE feoard = o8REe @fRd g s weond
gnyoT B

v ¥) R Ryl
. T HRE AZWEBﬂB dose) wdeard FafhcaTgseaT SULH 3. |

2) @I (Age), R) et (Idiosyncrasy), 3) | /- Sreal (Habit,
Tolerance), ) FPT T (State of Health), $) 7@, &) Cumulative

action

i T _

FoTeeT Bdl. oI T g sawhiaY fasmEr IR TR aRomH €.

mﬂﬁﬂﬂmﬂﬁﬂﬂﬂﬁ%mﬂﬂﬁﬁm@%%aam |

metabolising system) gufaul g Telell F8d, THS AT agTdlel

i) oferott / sf3anRmndt

arerdl geaTh AT Hew@l AT o SRR o fgd wiafkar e s
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ATYIeh ARATTATR FANTET APT=T RIfHATHT (General treaiment of poison)

It includes 4 steps

I | Removal of unabsorbed poison from body.

‘II) Administration of antidotes.

1II) Elimination of poison by excretion methods

IV) Symptomatic treatment

) Removal of unabsorbed poison from body

a) Inhaled poisons - Ifa patient has inhaled poisonous gases like
CO, CO,, methane etc.

» Firstly, the patient must be removed to fresh air.
e Then mnmmom& respiration (approx. 6-8 lit/min) is given.
e The air passages should be kept free from mucous by aam_bmmo

/ m%:.mﬂo:

b) Injected poisons - If poison is entered in body through animal
bite / injections
o Then tie tight ligature immediately above the wound. The
ligature is applied in such a way that only the venous blood flow
should be stopped. Then loosen the ligature for 1 min. after each
10 minutes to 3.@.65. gangrene formation.

e The wound is exciséd & poisen is sucked by suction machine.
e The poison is neutralized by chemical substances.

 Local vasoconstriction can be produced by giving inj. adrenaline
locally.
220

Also immerse that body part in 10°C water. It slows the capillary
blood flow & limits the absorption of poison.
4 ¢) Contact poison - Poisons E%wi in skin, wounds, rectum,
vagina etc. are called as contact poisions.

They are removed by washing with water |
neutralize by chemicals

d) Ingested poisons - The @,owmosm which are taken by cral route
are called as ingested poisons.

Gastric lavage i.e. stomach wash & emetics

are useful for that. It is useful only within
2-5 hrs. after ingestion of poison.

1) Gastric lavage

For stomach wash an ordinary, soft, non-collapsible rubber tube

“of about % inch in diameter & 1.5 m. in length is used. It is known as
Ewald’s tube / Boas tube / stomach tube. A glass funnel is attached

at one end & the other end should be rounded with lateral openings.
There is a mark at 50 cm on tube.

Procedure

» Patient should be lying on his left side / prone position with
mouth is at lower level than larynx.
» The tube is lubricated with olive oil / sweet oil / glycerin

| » It should be ensured that before gastric lavage the tube is in the

stomach & not in trachea. Absence of coughing & breath sounds
confirms that the tube has not passed into trachea. Keep the free
end of tube into water, so that the air into stomach is expelled
out.

« After inserting a mouth gag, tube should be passed into stomach
by depressing the tongue with finger / tongue depressor.

o Then the tube is inserted up to 50 cm mark. It should not be
inserted forcefully.

221




£22

‘suostod Jo 5109770 )
BZI[BIINL2U / 102J31UNO0 YOI 20uelsqns v st a10pljry . - uopiuyaqg

sojopruy 3o asn (i

wenuings SN e Jo uonsodur vy (¢
Koueudaid paourapy (& osesstp Fumy / Leay 910A9S (¢
SUOIS|NAUOY Fuiaey piIy)) (7 suostod aarsonroo uy (|

$OIDWD 10 SUCHRIIPUIRAIUOD

"sAep & mou pasn jou st ("OSnD) seydng 1eddo)

_ _ "SoIIOUIR

103 vo.ﬁoE 152q oy} s1 Iossaidep o:waou_ usapoom
/ Jes] / 123Uy yiim JBOIY) 9} JO doeq ay} SuIPPL], - J1IBWI Isdg
I9jem Ul wig z-| — 9jeuoqied wnmowwy (9
_Huﬁ\s Jo wjqum e ut ‘wid -1 — Bhsn::m ourz (g
| ‘w8 -1 1epsod eyuenoedad] (¢
..&R.B WIem Jo [W gz Ul SpLIOJYO wnIpos jo suoodsajqe; 7 (€

.. I9)em WIBM JO

(Tw 007) e1qum & ul 12smod preysnw Jo (WS ¢ 1) woods ajqel sug (g
. Iojesm wiem Jo junowe o312 (1

$O132WR Ployasnoy uowwio?)

"2I0W PIsn dIam
sonaws ‘jsed ay3 uy "Suniwioa eyl a1npado1d 1oyes St 98eAe] OLISED)
‘Apoq wouj uostod paqIosqeun IA0UWISI 0] KB ISYIOUE ST SOUWH

(3unnuop) sopawy (Z
*219 109N ‘sa01IeA [295eydosa0 — seseasip Arepusuilfe 13ddn) (b

‘uoneidse 03 anp erxAydse sosned 2
SUOISINAUOD 0} SpBa[ YSem [IrwoOls SIY} ul — suosiod aaisinauo) (¢

"paleyul 9q Ued Aoy} — suostod a[jejop Am_

222
Py

0> U (]
uoines yim auop ysem orwoig

HoBWIO)S Jo uonerdse yo 108uep st A1 — juened ssojewr

‘SUOIS[NAUOS Furaey pliyo uy (z

"YOBWIO)S JO UonEIoLad Jo 198uep st sxayy
dneadq — Jutosiod proe srjoqres 1dsoxs suostod aa1s0100 Uy (]
Ysem Yoewols 1oy sucnesipurennuosy

‘Buri38ruys proae 0y 1oue]q e ut padder aq Aew

PIYO SY T, "yorwIOls Yoear 0) AIBSSIOIU Si. BUS] WD O¢-G7 "ULIPIIYD
¥ SyuBJUI 10§ PasD 2q PINOYS I12]YIEO YOUdL] palsquu 7i-g v

. sjuegl ‘ulippiyo uj

Isjemowl] pajenies . SyB1OR] WIIOTRD 04c-T e

uonnjos yorels e  9pIpor wnissejod/opIpol winipos 0,7 - e

pIoe o1uue) 9%, S1BUOQIEIIq WNIPOS 9%C e

(0005 : 1) "OUNA o

YSEM YDBWIOIS 10j Pasn suonnjos ajqenns

'sisA[eue [eorwoys 10y poarssaid

| 9q 1snwr Sutysem 1SIg JO 1R N0 SOWOS pIny SSI[IOPO “Ieayd (1
| ‘sprab1] 19430 / 1oyem yum pajeadas SIysem 4oeuio)s Jo arnpasoid
S pasn aq Aewr wmct%m JuneSuwr ue ‘jouuny e jo peaisu] e

"ysem yoewols ot op 3,uop ‘ooefd soxe; Surpasiq
JI 1IN0 $9WO0d $1U2U0d YoruIO)s wonoe uoydis 03 an( -owm
SL0S 103 3em ‘[ouury y3noxyy panod st 107em urrem Jo qu 0ST e

.m.aoﬁmmm 9SNEBO [[Im 31 29 BOYORI] OJUL

§ U900 yoewrols jo wonendse jo 1oFuep st ooy osneoaq aquy

[EaYoe) B mim pajeqniur oq s edyoen quanjed 9S0jeUIOD U] e
"smel om) usamieq paoerd aq pinoys Fed yinopy e
"(tussaxd 31) pasowsi oq jsnuw Somuay(q e

sJuaned asojewod /syusfzed saneIado-05 uou uj

-

TaJepA e




Types of Antidotes — There are 4 cﬁmu of antidotes

1) Physical antidotes (frferen miferfa)
2) Chemical antidotes (TrEmates wfafe)
3) Physiological/Pharmacological antidote  (séRfraTers nffaw)

4). Serological antidote

1) Physical antidote (*fifeen ufafaw)
Action - They neutralize .E.o poisons by mechanical action /
prevent their absorption.
©g. Activated charcoal, Demulcents & Bulky food
a) Activated n:.m..no_m_ - itis ms.ou back, odorless powder.
Preparation v o
Uom.s..s&?o distillation of various organic material (wood pulp)

Treat it with high temperature with mo:<m.:nm agents like CO,,
steam to increase adsorptive capacity.

~eg. Milk,

Action - -Thischarcoalis m_<o= with water. It delays the mcmoau:o:
of poison from stomach.

Dose -1 gm of activated charcoal adsorbs —

1800 mg |mercuric chloride 1000 mg |sulphanilamide

950 mg [strychnine 800 mg |morphine hydrochloride
|700 mg_|atropine sulphate 1550 mg salicylic acid

400 mg |phenol 300 mg |barbiturate

300 mg |alcohol 35 mg |potassium cyanide

b) Demulcents- These are the substandes which form a protective
coating on gastric mucous membrane & do not
permit the poison to cause any damage."

starch, egg-white, mineral -oils,

milk of magnesia,
aluminium hydroxide gel .
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Fats & oils are not used in case of oil-soluble poisons like
phosphorus, kerosene, DDT, Phenol, acctone, carbon-tetrachloride,
organophosphorus compounds, turpentine.

c¢) Diluents -

d) Bulky food -

‘Water / milk dilute the poison & delay absorption.

This type of food imprison the particles of poison
in its meshes-& prevent the gastric damage.

It is used for poisons like glass powder, diamond dust etc.

eg. Sticky rice, banana etc.

2) Chemical s.r:nmnOnm (wr=eferen afafaw)

Action - They counteract the action of poison by forming
‘harmless / insoluble compounds / by oxidizing the .
poison. eg. .

1) NaCl Decomposes .  AgNO, —» Insoluble AgCl

2) Albumen Precipitate __ \fercuric chloride

3) Dialyzed iron EV Arsenic

4) CuSO, Precipitate __ phosphorus

Neutralize Acids

5) Alkalies’

In these, weak solution of aluminum hydroxide, magnesia,
ammonia are used.

6) Acids

Harmless acids like lemon juice, vinegar, fruit juices are used.

Neutralize Alkalies

IMP. Bicarbonates as a alkali should not be given because due to
- liberation of CQ,, there is possible risk of rupturing stomach.
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of respiratory enzyme. The compound formed by heavy metal &

dimercaprol is relatively stable & water soluble, so carried through
plasma & excreted in the urine.

Dose - 3 - 4 mg/kg body wt as a Eﬂumam:..os of 10% BAL with

20% benzyl benzoate in arachis oil (ground-nut oil)

Route- Deep intramuscular aMm,)

4 hourly for first 2 days followed by twice daily for 10 days

~/ till recovery.

Side effects - Nausea, <05mm=m,._m015m:.o? tingling of extremities
Contra-indication for use for B.A.L.

1) In case of liver damage :

2) InG-6 P.D. deficient individuals,

Use - Arsenic, Hmmwv bismuth, Copper, Mercury, Gold, other

heavy metal poisoning.
2) E.D.T.A. (Ethylene U_.mna.b_o. Tetra Acetic Acid)
(Calcium disodium versenate/ edathamil / edetic acid / Versene)

Use -

Lead, mercury, cobalt, cadmium, iron, nickel, copper,
arsenic poisoning.

Dose - 25 - 35 mg/kg body Wt. in 250 - 500 ml. of 5% glucose /

normal saline. _ ‘ |
Route - .H=Qm<@=ocw€ for 1-2 hours. Then twice daily for 5 days
Action

~

It forms chelate with lead, which-is water-soluble, non-toxic,
non-ionized, non-metabolized & excreted intact in urine.

It is superior to BAL for treatment of arsenic, mercury.
4) Penicillamine Ancu:_i,:m / dimethyl cystine)

It is a hydrolysis product of penicillin -
228 .

Dose - 30 mg/ kg body wt.up to 2 gm/kg body weight in whole
day. It is given in divided doses orally.

Route- Orally for 7 days & intravenous, 1 - 3 gm in slow normal
saline drip daily for 2 - 4 days.

Use - Heavy metal poisoning

5) Meso-2, 3-dimercaptosuccinic acid (D.M.S.A / succimer)

It is superior to EDTA in treatment of lead poisoning, because it
does not lead to redistribution of lead to brain & less toxic to kidneys.
It can be given in G-6-P.D. deficient patient, where BAL is

contraindicated.

Dose - 10 mg/ kg body wt. — 8 hourly for 5 days.

Same dose 12 hourly for next 14 days
Route - Oral

Use - .Lead, mercury, arsenic poisoning.

6) Desferrioxamine

It contains trivalent iron as a chelate.
Use - Inacuteiron poisoning, radioactive heavy metal poisoning.
Dose & route - 8- 12 gm/day orally Or

2 gmin 5% laevulose solution given intravenously.

i11) Elimination of _uommc:. by excretion methods

Indications

1) Severe poisoning

2) Progressive deterioration in spite of full supportive care
3) High risk of serious morbidity / mortality

4) Normal route of excretion of toxic compound is impaired
5) Poison .Eomcomm delayed but serious toxic effects

6) Patient has cardiovascular / respiratory diseases
229
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~ I) In case of pulmonary oedema -

G) In case of electrolyte imbalance - NaCl, K, Caetc. are given.

H) In case of cough

according to need.

Oxygen inhalation

mBEo.Ed;.:Bo, ~epi

drugs are used.
J) In case of respiratory infection- Antibiotics are given.

K) In case of convulsion
useful.

‘L) "In case of coma

M) In case of oedema of brain
. these drugs are given.

Zv. In case of liver damage - Vit. B moBme.

GorRa fwamar ey
2) T R SR w0 Ry
) FAUH HeAHR AR fhar el I ey faxg wAemor
3) ﬂ%%ﬂ%@ﬁ&%ﬁ@mﬁﬂﬂ

- Antitussive / expector:

- Analeptic drugs are gi

- Sorbitol, glucuse, di

ant drugs
1S given;
nephrine
- Barbiturate, paraldehyde are

vern.

amox -—

glucose

calcium salts may be useful

Q) Il AT AH STh/STTHHETT UHTNIT 3T T e
4) o, S, T 3. A A R onas,
fafdy fay - seror W (g Rwmsery

%) s degd, TN, o, SRR, gt
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3) UHIIEhT STTETe Jur, _

8) WU o gEIFegel faowmiRa 8o,
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&) STEUEEAT, TEE T Wgwdl, THIEAT 3.
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‘biological warfare rather than chemical warfare; however, the use of
nonliving toxic products produced by living organisms (eg. toxins
. such as botulinum toxin, ricin, & saxitoxin) is considered chemical
‘warfare under the provisions of the Chemical Weapons Convention
(CWC). Under this Convention, any toxic chemical, regardless of its
origin, is considered a chemical weapon unless it is used for purposes
that are not prohibited (an important legal definition known as the
General Purpose Criterion).

About 70 different chemicals have been used / stockpiled as.
chemical warfare agents during the 20th century. The entire class

known as Lethal Unitary Chemical Agents & Munitions have been
scheduled for elimination by the CWC.

Under the Convention, chemicals that are toxic enough to be
used as chemical weapons / that may be used to manufacture such
chemicals, are divided into three groups according to their purpose
& treatment:

Have few, if any, legitimate uses. These may only be produced
/ ‘used for research, medical, pharmaccutical / protective
purposes (i.e. testing of chemical weapons sensors & protective

clothing). Examples include nerve agents, ricin, lewisite &
mustard gas.
{Have no

Schedule 1

large-scale industrial uses, but may have
legitimate small-scale uses. Examples include dimethyl
methylphosphonate, aprecursor to sarin but which is also
used as a flame retardant & Thiodiglycol which is a precursor
chemical used in the manufacture of mustard gas but is also

Schedule 2

\widely used as a solvent in inks.
Have legitimate large-scale industrial uses. Examples inciude

weapons but phosgene is an important precursor in the
manufacture of plastics & chloropicrin is used as a fumigant.

Schedule 3

N
W
o

phosgene & chloropicrin. Both have been used as chemical

Technology - Chemical warfare technology timeline

Agents Dissemination Protection Detection
1900s Chlorine  |Wind dispersal |Gas masks, Smell
Chloropicrin " |urinated-on gauze .
Phosgene
Mustard gas
1910s |Lewisite Chemical shells |[Gas mask, Rasin |Smell of
oil clothing geraniums
1920s Projectiles with |CC-2 clothing
central bursters
1930s |G-series = |Aircraft bombs Blister agent
nerve agents detectors, Color
change paper
1940s Missile Protective
warheads, Spray |ointment
tanks (mustard),
collective
protection,
Gask mask with
wheterite

Although crude chemical warfare has been employed in many
parts of the world for thousands of years, "modern" chemical warfare
began during World War 1 .

Initially, only well-known commercially available chemicals
& their variants were used. These included chlorine & phosgene
gas. The methods used to disperse these agents during battle were
relatively unrefined & inefficient. Even so, casualties could be heavy,
due to the mainly static troop positions which were characteristic
features of trench warfare.

Germany, the first side to employ chemical warfare on the

- battlefield.
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SIS HIILN (Argemone Mexicana), #eg1, 18, orer iRy (Capsicum

Annum), %3 FeW, Ry HY, AIEAE FHE waR, Rfee (Arum
Maculatum), Shell fish,

Poisonous food which contains toxic principles

Poisonous food grains, infected rye, adulterated oil, mushrooms
fish etc. . ,
1) Poisoning through edible oil - Edible oils are sometimes adulterated

) i i
by >H.moBo:m Mexicana seed oil that contains sanguinarine
- berberine & protopine which affects heart, & circulation causes

glaucoma, oedema of legs, abortion in pregnant woman, G.]
tract disturbances. . “ |

Treatment - s symptomatic & m<oE.H._mm consumption of doubtfu]

edible oil. .

2) _uo_wos.ocm food grains - h.m&%acm sativus (Kesari dal) causes
E&vﬁma (spastic paralysis of lower limbs).

e Lolium temulentum (darnel)

» Stigmata maides (maize)
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e Paspalam scorbiculatum (kodru)

o Rye (Claviceps purpurea) — produces convulsive / gangrenous
type of ergotism .

3) Poisoning from mushrooms - Amanita Muscaria, Amanita
pantlerina & Amenita phalloides & some other varieties are
poisonous for human consumption.

Amanita Muscaria & Pantherina have muscarine like
parasympathomimetic action. There is also some C.N.S. stimulation.
Death occurs due to respiratory failure. Active principle of Amanita
phalloides are amanitine & phalloidin which cause G.I. Tract
irritation circulatory collapse.

Treatment - Symptomatic treatment.

Fly Agaric is another variety of mushroom which also affects
neurogenic functions, when taken by mistake for edible mushroom
Destroying angel is a type of mushroom which acts as protoplasmic
poison & may cause fatality.

4) Other - Solanine poisoning may occur due to consumption of

many vegetables including potato if the concentration is high.

e Hepatotoxicity develops due to consumption of badly stored
ground nuts which shows presence of Aflatoxin (a metabolic
product of a fungus) in them. .

e Soyabean has trypsin inhibiting factor in it. Hence, heavy
consumption of soyabean may cause hypoproteinemia.

e A few varieties of ptomaines (Neurine & Bvdm;om:ov. which
are formed due to decomposition of flesh, may cause signs &
symptoms like that of Atropine.

Food Allergy
Food allergy occurs with varieties of food products in persons
who are sensitive to the particular food, usually some protein rich
substances.
245
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ability to attack as a defensive measure, / as a prelude to an invasion
by conventional forces, as an offensive measure. This term could
apply to any small-scale use of nuclear weapons that may involve
military / civilian targets (or both).

The second, a full-scale nuclear war, could consist of large
numbers of nuclear weapons used in an attack aimed at an entire
country, including military, economic, & civilian targets. Such an
attack would almost certainly destroy the entire economic, social, &
military infrastructure of the target nation, & would probably have a
devastating effect on Earth's biosphere.

A study presented at the annual meeting of the American
Geophysical Union in December 2006 asserted that even a small-
scale regional nuclear war could produce as many direct fatalities as
all ofWorld War II & disrupt the global climate for a decade / more.
In a regional nuclear conflict scenario in which two opposing nations
in the subtropics each used 50 Hiroshima-sized nuclear Qomvosm
(ca. 15 kiloton each) on major population centers, the researchers
predicted fatalities ranging from 2.6 million to 16.7 million per
country. Also, they estimated that as much as five million tons of
sootcould be released, producing a cooling of several degrees over
large areas of North America & Eurasia (including most of the
mammb-mﬂo;_\gm regions). The cooling would last for years & could be
"catastrophic", according to the researchers.

Either a limited / full-scale nuclear exchange could occur during
an accidental nuclear war, in which the use of nuclear weapons is
triggered unintentionally.

~
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History

Atomic bombings of Hiroshima & Nagasaki

Mushroom cloud from
the atomic explosion
over Nagasaki rising
60,000 feet into the

" air on the morning of

August 2, 1945.

Signs & symptoms

Within the first two to four months after the bombings, acute
effects E:o&.oo“oo_o-;m.ooo people in Hiroshima %«.movooo-moboo
in Nagasaki, with roughly half of the deaths in each city occurring
in the first 24 hours. The Hiroshima prefectural health department
estimates that - of the people who died on the day of the detonation -
60% died from flash / flame burns, 30% from falling / flying debris,
& 10% from other causes.. During the following months, large
numbers died from the chronic effects of burns, radiation sickness.
& other injuries, compounded by illnesses. Ina U.S. estimate of the
total immediaie & short-term causes of death, 15-20% died from
radiation sickness, 20-30% from flash burns, & 50-60% from other
injuries, compounded by illnesses. In both cities, most of the dead

were civilians.
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Treatment

e Stomach wash

» Bowel is emptied if diarrhoea persists

e The antibiotic of choice for salmonella is chloramphenicol

» Ampicilline / septran can-also be used.

» In past, sulpha guanidine was used for shigella group infections
. Now a days tetracyclines & ampicilline is used. .

. Cotrimoxazole is also good

* Then symptomatic treatment is given.

PM appearance - The mucosa of alimentary tract is inflamed /

. even ulcerated. Internal organs are congested.

The appearance is like gastroenteritis & general
toxaemia.

2) Toxin type Food poisoning
Occurrence

1) Food must be contaminated by a strain of organism that produces
enterotoxin

2) It must be suitable for growth of organism.

3)- Infected food must be kept at temperature suitable for ma.ocﬁr of

bacteria/ a long time so enterotoxin is formed.
Milk, custard, meat dishes.

Mcst cases due to staphylococci which produce heat stable
enterotoxin. ;

Other eg. - Proteus vulgaris .
* Streptococcus viridians (milk streptococci)
* B-coli

¢ (Clostridium welchii

Sign & Symptoms
. They develop rapidly within 1-4 hours first salivation is seen

After that acute gastroenteritis. Recovery is about in 24 hours. It is
not like salmonella food poisoning. This condition is not an infection.

This is same as botulism i.e. result of Emomaum.?owoaoa toxins

contained in food.
Difference from botulism- 1) Symptoms appear rapidly

2) M%Bvﬂo_gm mainly gastrointestinal

3) Symptoms are of short duration.

4) Recovery prompt & complete.
Treatment - Mainly symptomatic treatment is given. It is mostly

same as salmonella poisoning.

3) Botulism

The term botulism is derived from ‘botulismus’ means sausage,
since large out breaks of disease were first observed from ingestion
of improperly cooked sausage.

Causative agent - an anaerobic spore forming bacillus —
Clostridium _u.oE:::B which produces exotoxin.
They are found in soil.

Responsible food - Meat, fish, vegetables.
This toxin is destroyed by heating it at 80° C for 30 min.

Paralyses the muscles
i
By blocking nerve impulses

Action l . .
At myoneural junction

!

It also blocks action of acetylcholine

e X

Sign. & Symptoms - <<.:E=. 12-36 hours, symptoms are seen.
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Stage of incoordination

There is incoordination in thought, w@ooor & action due to which
there is impaired judgment, he may be confused with slurred speech
& staggering gait. He may suffer from hiccups. He may become
morose, euphoric. Pupils -are dilated. Nausea & vomiting are
common. Impaired judgment may lead to accidents, sexual excesses,

-violence & crime.

Stage of narcosis

Person passes into deep sleep & Homvo_sam only to strong stimuli.
The pulse is rapid, temperature subnormal, stertorous breathing,
pupils may be contracted. But on onrEm the neck / face, pupils
dilate initially & strongly return to normal size. This is known as
Macewan’s sign (Mc Ewan’s sign).

Micturition syncope
This is a condition which occurs usually after romé\ beer

drinking. When person rises from bed in the middle of night to pass
urine, he loses consciousness during the act of urination.

Munich beer heart

This is a condition in S&Sr cardiac Q:ﬁwcon & wvﬁm.ﬁovw% is
seel: due to excessive beer drinking.

Death occurs due to asphyxia due to Rm@_nmﬂoQ paralysis, but it
may occur from shock. Oedema of lungs is also seen. -
.Prolonged coma due to alcohol may cause hypoxic brain damage.

In acute’alcoholic intoxication, death may occur with blood
‘alcohol concentration of less than 400 mg % in persons with chronic

debilitating diseases like pulmonary emphysema, chronic lung

_disease, & arteriosclerotic heart disease.

Differential diagnosis (s@aeoe® far)

- Barbiturate poisoning, cardiovascular accidents, hypoglycemia,
schizophrenia, head injury.
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Fatal dose (&Td® HTAT)

Fatal dose depends upon habits, age of patient & nature &
strength of liquor.

Death may occur when large quantity is taken in a short period.

150 — 200 ml of absolute alcohol —
~ for children under the age of 12 yrs.

for adults
60 ml of absolute alcohol

Fatal period (&Tcef &Tef) — 12.--24 hours. But death may occur even
-in few min. to 5/ 6 days.

Treatment .

o Gastric lavage i.e. stomach wash is done immediately.
o Respiration maintenance.

e See ﬁmﬁoco% of dirway %u present mquwcon

. Q_<o noﬂ?EﬁoQ mchoﬂ

| ® >no=coz_ m:ocE be vw& to: m:a & o_oo:o_v;o balance. Fluids

)

mHO m:\Ob. X : :. _ o , ,ﬁ

. ImoBoaB_%mHm is cmo».c_._ L

b

I

Post :._o:m:._ uvvow_.msnm T L
WﬂmoH mortis _mﬂ eo:m UmroBvOmEon is retarded. When large

QEESQ of w_oowo_ is takeéh, FQ@ is-alcoholic odor in stomach, lungs -
' & brain. The odor femains up to putrefaction. Mucous membrane of

stomach is red, congested & inflamed. Liver, brain, lungs are usually

congested. Blood is dark colored & fluid.

Chronic alcohol poisoning - It is caused because of consuming
alcohol continuously for a long period.

Symptoms
Dipsomania —it is a symptom in which arises an irresistible desire

‘to consume large amount of alcohol, till getting an unconscious
state.
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Alcohol is EEE% absorbed by cral route. By simple diffusion

method, it is absorbed from small intestirie & then circulated j in the
blood.

Rate of mmmoﬂnoz of 6 % alcohol = 4.7 m] / Bwb

Within % to -2 hours, it reaches its BmEBcB oo:oo::m:oc
OObomemnoz of alcohol i in urine is higher than that ; in blood.

When absorption is more?
» Concentrated alcohol
e Empty stomach
. >__oowo~ mixed with carbonated soda.
When absorption is delayed?
e Weaker onmOB of alcohol
e Stomach full of food Awm:v\ & protein rich food)
e Milk-
Distribution of alcohol after m_umo:uﬁo: :
Alcohol remains in the blood for 24 hours. It is distributed in
fluids & tissues more than fat & bones.
Action - On oxidation, it liberates 7 cal / gm oboamw

- Firstly, BSL is increased, it reaches at highest level. Then
suddenly Wvﬁow_%own:m (low BSL). This is responsible for criminal
behavior. Heart rate & blood pressure are anommoa U%nomwmuﬂ
action of oobﬁm_ nervous system.

Effects on skin — cooling effect, rednessy & irritation are seen.

Various factors concerned in affecting the time of maximum
concentration & quantity of alcohol found in blood are (i.e. action of
alcohol depends upon)

e Weight of the person

e Amount & concentration of alcohol
e

« Environment, temperature

e Amount of rest / exercise taken after consumption
o Alcohol taken slowly / in one gulp

e Presence / absence of food, its quality & quantity.
e Previous addiction of alcohol

o« Other drugs if taken with alcohol eg. — barbiturates,
antihistaminics, tranquilizers & insulin potentiate the action.

« Head injury / epilepsy if present also increases the effect with
small quantity.

e Hypoglycemia, diabetes, hyperthyroidism, Parkinson’s disease.

Medicolegal importance

Definition of Alcoholism

It is a disorder characterized by excessive drinking that results
in injury to the person’s health / adequate social function / both
tolerance & physical dependence.

Medicolegal cases

Road accidents, Industrial accidents, Disturbances in martial
relations, Injuries, Murder, Aggressive mmwﬁ_ﬁ& behavior

In India, alcohol poisoning cases are more in cities than those in
towns, but fatal cases are rare. .

Estimation of alcohol in blood / urine is of importance in cases
of sudden death, road accidents & all kinds of assaults.

tUrine examination

It is easy to collect in sterile, chemically clean, screw-capped
bottle with preservative because in warm whether due to fermentation,
bacterial growth occurs & false high alcohol percentage reading can
be taken.
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TP HAT - RO - 90 Breh.  dieime
I mg/kg body wt.  sTeTime)
15 ml. known to cause blindness
9 BE - R - @ fREw
fwres ererr

&oor_g Aurra ffseg fem 8. a9 methy] alcohol =T TaTTay
fh9d TR AR formic acid ® &-¢ frae TR aTTGosd,

Rifvsr -~ ¢) ariferos gt _ | R) e 9T R
-}) BN ethyl alcohol 0.75 - 1 mlkg RS 3-9 REw o9, O

methyl L&@vovo_ dﬂﬂwﬁﬂﬂﬂ fordmrer st W_ﬁ.?q &5 formic acid

2) Ringer's lactate solution 500 ml IV @73, Hemodialysis s

4) A-Bo&ﬁ | pyrazole = antidote @m@&l. It is a specific alcohol
dehydrogenase inhibitor. It blocks the formation.of formaldehyde
& excrétes formic acid by renal / v:._EOwa route.

&) AT TgT ST, _

sﬁ.xﬂsw. AT e 8. T g@-ieatt ered, ERicasaion
qgﬁmﬂﬁ@ﬂ,%.ﬂmﬁﬂ%%wﬂw.

ﬂﬂm.m@dmﬁﬂ@ﬂgﬂﬂ?@ﬂm@w.

TR RN

260

A w- General introduction, fatal dose, fatal period, signs &
symptoms, cause of death, treatment, medico legal importance

& postmortem appearance of —

1. Nonmetallic poisons —~ phosphorous, iodine

2. Metallic poisoning — arsenic, mercury, lead, copper, zinc,

tin

1) Nonmetallic poisons
(a) White phosphorus

General introduction

White phosphorus is available in the form of waxy cylinders,
whitish / yellowish in ooﬂmﬁ has a garlic smell, when exposed to air,
it ignites & melts at 44° C. almost insoluble in water. It is absorbed
from. the intestine & for its absorption, fat / bile is necessary. It is
highly toxic. . .
Use - It was previously used in match stick heads. It is

used in fireworks, also a rat killing agent.

Action It is chemically very active & destroys the tissue with

which it comes ir contact. It is a protoplasmic poison
& causes fatty infiltration & necrosis of kidney, liver
& other organs.

50 - 100 mgm may be fatal
1) with 0.5 gm dose = fatality is 15 %
2) with 1.5 gm dose = fatality is 95 %

Fatal dose

High dose - death occurs in few hours
Moderately high dose - 12 hrs.

In acute poisoning low fatal dose - death may occur in 5 - 7 days.
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Fatal period
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accidental cases were more common in children due to match
sticks. .

5) It is used for creating smoke screen, particularly in war field,
which can cause poisoning.

6) To destroy undesired letters / to create fire white phosphorus is
used.

(b) lodine

Physical properties

Todine is bluish black, soft, scaly crystals with metallic luster.
It has pungent odor & taste. It gives brownish violet vapor at all
temperatures.
Signs & symptoms

Intense pain & swelling of the parotid glands. There is intense
gastritis, severe pain in abdomen & collapse. There may be

hemorrhagic nephritis.

lodism

In chronic exposure; there is skin lesion, iodine asthma, iodine
rhinitis, cachexia, emaciation & mental depression.

Radioactive todine when used in the treatment of goiter may
cause malignant change in thyroid & leukemia.

Fatal dose - 2 -3 gm when swallowed

Fatal period - uncertain

Treatment - In acute nmmmm.v the mﬁomumow is evacuated by emetics
/ by wash with warm water containing starch, egg
albumin & 5 % solution of sodium thiosulphate,
barley water, weak alkalis. For allergic symptoms
- adrenaline & antihistaminics & symptomatic
treatment. .
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'5) Arsenic sulphide

PM findings - Mucosa is yellowish, brownish, leathery, congested,
inflammed & excoriated. Heart, liver & kidneys
show fatty degeneration. Brain is oedematous.

2) Metallic poisoning

(2) ==& (Arsenic)
wgRft A - TS, Ay, SeeE, ARIR,
=St - AU, SHuET
English - Arsenic oxide.
geffepvor - & R gy fau,

g aReg

¥ TP e W €. SRl gEHPT St HEgA d
AT Ut aEd. Biud REa@er gl Aewd. g8 Sa gvae freed
T faeraT Eid e
ifae wqorent |

ST ISUTET R df WuH A Siat @ ehun= 3 Jdr. &33%9.
STIHTETEAT & g F AT AT STsdHaH 8. a1 STSaTE g el Mo
Gud @9F Arsenic trioxide (FIf¥TE I[&cd 3.88) TR B, WHH
TFERE TS/ GRIRER AT, THISHTE, siars, ders € AT
Poisonous compounds
1) Arsenious oxide / Arsenic trioxide
‘(scheeles green)

(paris green)

4) Sodium & potassium arsenate

2) Copper arseniie

3) Copper acetoarsenite

6) Arsenic trichloride.

Organic compounds

Mepharsen, Salvarsan, Tryparsamide, Acetarson.
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= 356°C
Solidifying point = 13°C
URSHE GG

1) Inorganic compounds

Boiling point

Mercuric oxide, mercuric sulphide, mercuric cyanide, mercuric
oxycyanide, mercuric chloride, mercuric subchloride.

2) Organic compounds

Neptol, metarphen, merlcurophylline, thymomerin sodium

HR® ATAT - Mercuric chloride = 180 -240 mg
Mercuric cyanide = 600 - 1200 mg
Mercuric subchloride = 300 - 600 mg

. HE E® - 3 - 4 faag

forTes craroY

Te T, Y- afd sosid Feld 9ER 81, A IRER, eg,

TTH ISHARGE Bl Bl AW albumin F RBCs aiT@esdrd.
p-m.wmﬁﬁs?mﬂdwgﬁuowggm T Y @Bl AT

HE, GEYSHAl, TaemE, QelEed I2wA, FU, T 7 6 gog e,

© I8l 98T uremia I mﬂw gIdl. Erethism, tremours (Hatters shake)

u.:@.}.:l :

HAGT aaa AT mﬁoBmor immw I FHeadle gad HET .
ﬁmﬂ_%ﬂ&w&bsw@uaﬁ@uwﬁmqﬂmms%%ﬂ T ST

Tfeea™. HCl 98 = 9= 81 ATel. o ig Srehvarehial =gl aqd

are. daeEATd Inj. Pethidine @/ (100 mg) féar Inj. Morphirie 15

- 20 mg 9w, Méaﬂﬁ%ﬂﬂ%wmm@%ﬁ@mqg BAL
3 mg/ kg, LM. ¥, v R G gddr ¢ a9 @it R R &

- g F oY AMEFeRag9R 9@, Cap. Penicillamine 250 mg QID @,
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| 4 % dextrose 1.V. I19. 3THTHIA 99 S8R SIeuaTehikar Oy fo= =g,
{ R &Y

AT FASHA Bold HERUT HAdAd HGosd. ATEATTe @ g

| M STHATAT Hg, MIUYH 9 IEI quill feed, apamed Rl

e,
qREATdHT qEea

AT SATHEAT 0TS AT JTU FeAT STiar. Mercuric chloride
2 STaumfdas s @it g sufe amEamsiRdr aaRes™d a9
TR B foeadr 81q. st adl Mercuric chloride =41 siiear
IfemeTid dadrd, e a9 TIeE g 815 JUT gidl.

(3) 3rA (Lead)
et qa - mﬁﬂ SToteh, FOT, AT o
RISt - i, Ioit - Lead
FfeRor © - U awe g faw

| <eq
‘ﬁm_a.usﬂl BT aTg AT g ATl FER YT Hed™d Wgl usdl.

g IS & urg frdesal. _
Roma g - 344 geper g - 34404

faremeft W - Lead acetate, lead monoxide, lead iodide, lead

sulphate, lead tetraethyl, lead chloride, lead nitrate,
lead sulphide, lead tetraoxide, lead carbonate

ARSG AT - AWfgEa - Lead acetate = 18 gm .
Lead carbonate = 15gm
Lead tetraecthyl = 2 -3 drops

faurs @&t - I plumbism e
s fasrRaT (acute), SIS wﬁg (subacute), R foumhar

 (chronic) &0 TEEATE fHeadTd.
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~ Introduction
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English - Copper Sulphate

HIh @ — 3§ - R feeg.
m..:wﬂﬂ - I SF A9 STHIIR A= RaT Sodium ferrocynide &

STEYT AR, S Supric tetracynide & 7 RRE&0mRT
¥R (Salt) TR A, eiE=m=n &9 9T e, JearEare
Inj. Dictofenac sodium 2 ml intrarenous =,

.ﬁmﬁﬂﬂﬂw qwﬁ 9AaT 3. 5= arEd. Inj. B.ALL. 3mg/Kg body
weight - intramescular @9, 4% dextrose T,

n:u did (Copper)

Classification Irritant poison - metallic

Pure metallic copper .is not poisonous. Copper
1s soluble in water / liquid with pH less than
5.5. Hence food with pH less than 5.5 stored in

272 copper utensils / cooked in copper vessels cause

~

poisoning. Copper is a powerful inhibitor of

enzymes.-

Sources - Copper & its compounds are used in industries, commercial
centers as fungicide, pesticide & household appliances.

Compounds

C. Copper sulphate / blue vitriol occur as large, blue crystals.

2) Copper subacetate (verdegris) occur as bluish green mass /
powder.

3) Copper chloride - other compounds of copper, after ingestion
dissolve in gastric juice forming copper chloride.

4) Copper arsenite 5) Acetoarsenite

Fatal dose - Cupper subacetate - 15gm
- Copper sulphate - 30gm

Fatal period - more than a day, may be up to 10 - 12 days.

Signs & symptoms

These commence within 15 - 30 min. with a metallic taste in
Eo&? salivation, thirst, nausea, colicky abdominal pain, vomiting
with greenish blue vomitus which turmns deep blue if treated with
ammonium hydroxide, diarrhoea, urinary suppression, haematuria,
jaundice due to damage of liver, paralysis of limbs, increased fragility
of RBCs, uremia, shock & respiratory distress due to haemolysis,
anemia with increased leucocyte count, coma. In .orao.io cases, GIT
disturbances, unhealthy gums with blue lining, jaundice, muscular

weakness, paralysis of limbs.

Treatment - Stomach wash with 1% potassium ferrocyanide
which forms an insoluble compound - cupric
ferrocyanide. Castor oil purgatives. Demulcent fluids
are also necessary.

m.oiom:mawc_o, BAL / EDTA in their usual dosage.
273
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In zinc chlioride -

Zinc phosphide -

Burning pain in mouth, throat, stomach, profuse
salivation, dysphagia, metallic taste in mouth,
blood mixed vomiting, collapse & death,

. We have already discussed in previous chapter.

Fatal dose - Zinc sulphate = 30gm

Fatal period - Zinc sulphate

Zinc chloride = 360 mg
Zinc phosphide = § gm

Death in 5 days when dose of
14 gm is taken.
Zinc chloride - few hours to weeks

Zinc phosphide -° 24 hours -

Treatment

. Stomach wash with warm water & sodium or potassium

bicarbonate except in zinc chloride. Eggs, milk, vegetable astringents
containing tennin-like green tea.

Penicillamine 250 mg — 2 gm daily.
IV glucose saline & inj. Morphine for UE.:._

PM appearance .

Zinc sulphate -

Zinc ns_o:a_m -

Zinc sulphide -
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Same as irritant poisoning as redness, congestion,

inflammation of mucous membrane of omovrmmmmu
stomach, intestine.

Mucous membrane of &Homr esophagus, stomach,
intestine is whitened, detached & corroded. There
may be ulceration & even perforation of stomach.

Pale mucous BchB:n of stomach & intestine.
Often a fine black powder is found finmly
adherent to stomach wall & liver, lungs, kidneys
are congested. The blood is cherry red in color.

Chronic poisoning
Chronic poisoning occurs among zinc smelters, welders &
cutters who inhale the fumes & results in rigors, severe respiratory

irritation, cyanosis & metal fumes fever. It is also resulted from
drinking water or milk stored in zinc utensil.

Symptoms
Digestive disturbances, dyspepsia, colic with constipation,
diarrhoes, anaemia, paralysis.

Medicolegel points

Zinc is soluble in weal acids for food, so acute poisoning may
occur accidently from eating food kept in zinc vessels. Zinc salts
poisoning is rare. Zinc sulphate poisoning occurs accidently as
mistakenly taken for MgSO,. Homicidal poisoning is also rare.
Accidental poisoning of zinc oxide & zinc. Stearate occurs from
inhalation of their fumes.

(o) Tin
Salts of toxicological interest are stannous & stannic chloride.
They occur as whitish yellow crystals, being deliquescent, are met
as acid watery solution. A mixture of these two is known as Dyers
Spirit & is used as mordant in calico printing.

[UPAC name - Tetrachlorostannane, Tin Tetrachloride
Other names - Stannic chloride
Molecular formula - SoCl,

Molar mass - 260.50 g/mol (anhydrous),
250.60 g/mol (pentahydrate)

Appearance

Density - 2.226 g/ml (anhydrous), 2.04 g/cm® (pentahydrate)
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‘m m.. Laws related to poisons — introduction to important sections “
/ provisions from — the poison act, 1919, dangerous drug |
act, 1930, drug & cosmetic act, 1940, narcotic drugs mn_
psychotropic substances act, 1985, pharmacy act, _whmi
Indian penal code, 1860, criminal procedure code, 1973. |

Poisons act, 1919

o Related to scale of poisons.

e The poisons act (12 of 19]19), passed in 1919, extends to the
whole of India.

¢ Under this act, the central government may, by notification in the
gazette of India, prohibit the import of any specified poison &
may regulate the grant of licenses.

e Subject to the control of central government, the appropriate
government may by rule, regulate within whole / any part of
territories ejdoa its administration, the possession for scale.
whether wholesale of retail, of any specified poison.

o The state governments may regulate the possession of any
specified poison in local area where its misuse for homicide &
cattle poisoning is frequent. - . ,

Narcotic drugs & psychotropic substance act, 1985

¢ Theactpassed in Sept. 1985, consolidates & amends the existing
law relating to narcotic drugs.

o It controls over drugs of abuse, enhances penalties for trafficking
offenses, makes provisions for control over psychotropic
substances & for implementation of international conventions.

¢ A narcotic drug refers ,8 cocoa leaf, cannabis, opium, poppy
straw & its derivatives.

o 77 psychotropic substances are specified in a schedule to the act.

Sections 12 - 25 provide for various categories of offenses &

penalties which are identical for all narcotics except cannabis.
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It aims to make better provision for the regulation of the

@Hommmmmosom@:mgmo%%ﬁmo::mﬂ@cauo.moﬁooosmmeﬁovrwgwo%
councils. :

Section 42 of the Act reads as, . o

1) No person other than a registered vwmamommﬁ shall compound,
prepare, mix / dispense any medicine on the _bwmmon._un.on of
a medical practitioner except under the direct & personal
supervision of a registered pharmacist.

This sub section does not apply to dispensing by a medical

practitioner for his own patients / with the general / special

sanction of the state government for the patients of another
medical practitioner. _

2) Whoever contravenes the provision of sub section (1) shall be
punishable with simple imprisonment extendable to 6 months /
with fine / with both.

3) Cognizance of an offense punishable under this section shall
not be taken except upon a complaint made by an order of state
government.

The central council of pharmacy controls over the education &
examination of the profession of pharmacy. The state councils of
pharmacy have been formed in most of the states which control over
the registration of all qualified pharmacists

IPC - ‘Indian penal code camie into existence in 1860. It defines &
prescribes punishment for different offenses.

Cr.P.C. (code of criminal procedure)

Cr.P.C. came into existence in 1973. This code describes the
procedure & provisions to death with different crimes. It provides
the mechanism for punishment of offenses against the substantive
criminal law. It deals with police duties in arresting offenders,
dealing with absconders in the production of documents etc. & in
investigating offenses. It provides for different class of conducts &

deals with actual procedure in trials, appeals, references, revisions &
transfer of criminal cases.
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