e i
et = bsorbed through th, : nic 1s n
Po‘“n a € gastrointegt; Ot absorbeq, ftg salts

red®”, ds 1 1nal
compounds leads to 1 tract, :
#e° _nic 0ss of appetite Chronic

b~ ating with constipation, gastrointestin 1
a

3 ; ]
‘ltel"t. ’ conJun‘ftIVltlS’ dermatitis and som
’euectively constitute what is called arsenic
0 it esophagus, larynx and bladder

mou iy
enate inhibits ATP synthesis b
Y uncoupling subsirate level

' Poisoni
a;IIt.io g‘lrelght, diarrl?clxgg
iai Sk.ems, Peripheral
g 1n cCancer, which
oning. It is carcinogenic

, the toxic

essential thiol derivatives present in the protoplasm ;is?dingfto some
. Ing of arsenic

: itably disposed —SH
with SUIt"“_b groups of th
jenaturation. e enzymes leads to enzyme
Lewisite (1), an arsenic containing poisonous
: - as, th .
World War II, is believed to react with active egzyme Ztr::;f:: r;se(:}cai during
blocking the thiol groups of the cysteine residues. In this way it der)la(tz\z i
res

the enzyme (3).
Cl H

S
(—CH=CH—As + —» Cl—CH=CH—AS + 2HCI
Cl HS \

(1) -+ 2) (3)

In shoxtt, the three major biochemical actions of arsenic are coagulation.
of proteins, complexation with coenzymes and uncoupling of

phosphorylation from metabolic oxidation. LD, (rat):0.07g/kg.

(c) Cadmium : Cadmium is not an essential element for human. It'is
mainly through the food chain by

a toxic metal. Intake of cadmium occurs
llic dust, or, fume from industrial

about 40 mg per day. Exposure to meta
operations causes hypertension and cardiovascular problems, which finally
Jung. It is the cause of proteinuria,

lead to acute damage to workers

along with proliferative and fibrogenic
protection against the toxic
sive effect of cadmium in man
ratio in the kidney. Cadmium
n and fat. Once

otein, which, by
dmium. Enzyme
e organs.

m to zinc

aﬁpress,es growth and reduces the digestion of protel
sorbed, cadmium is incorporated 1nto thionein, a pr

6408 of its thiol groups, binds upto 11% by its weight of cadmiu!
und cadmium accumulates in kidney: Jiver and reproductiv
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10.1. Metal Ion Toxicity

Because of their non-biodegradable ng

; : . iy 'O1S 1n the Safe
concentration levels of toxic metal jons. d by some Metg],
are briefly reviewed in this section. - |

ceruloplasmin, hemocyanin

, etc., but copper salts even i}
concentrations may

cause vomiting and considerab
irritation. The action of copper is due to its affinity fo
enzyme proteins, Therefore, whenever such
the enzymic activities are often lost.

le gastrointestipg]

r -SH groups of the
groups are bound to copper,
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HE,

- - . | . m‘ . “‘
The kidney is the main target of attack of cadmium Renal g STRY : ?
. a "

place when a critical level of 200 ug of )
cad
The excess cadmium-thoinein is the toxic faIcI:ltl::lTn '11‘)1? Stam ig _ege takeﬂ
::;bl; to 11'::tam plasma proteins and other subst:alnceeg ?f elCte.d iq. iieg.
phosp a!:e. These substances are excreted in exceg ; ud}ng Calj y
stone formation and bone damage in severe cases > ‘eading to l‘ezm
. a]

A specific disease, known as itai. it
: ’ as itai-itai, broke out i
to . . s . In Ja an, ;
rel(;c;dm; ”f’" poisoming. The epidemic was related to exlla)osu:v o Striby
lt'S(la rom mining operation. Itai-itai shows painfy] oy cadmi“m
multiple fractures arising from osteomalacia. It is largely COnSffnmgtoms )

menopausal women with initial signs of lumbar pains and myjy]
gla in the

12 years. LD, (mouse) = 0.027 glkg.

(d) Lead {Lead is toxic. Its hazard
. OXIC. ous effects due to industy;
Iarekwe:‘l do‘cumented. Tweqlness, run down feeling, nervousnés:1 giexpospre
ack of mind concentration, frequent cold and other infeétioizes:(')ii
. X ’ 1

enz ing. tihihite ki
con\i?sioirg;e;.lz;nl'nhlﬁlts 'bl?syn.t hesis of heme, particularly in the -
the formation of he1i1neofrivul-mlc acid to porphobilinogen. It also inhibits
the formation of § -aminoi‘? lliln(i?) and prgtoporphyri@IX.(-It depresses
porphobili Cacidjand decreases th ]
mitcl))chomixl'li(;gsfl'l k?c)lrﬁamtoll)lorphyrm (& Causes Structlfracin:l‘;i?;z :‘f
glucose and phosphati (.1::; lsmI ey izsponsible for the loss of amino acids
dental caries it ne. Lead is also respons;i ] d
sutrintctinal trac angpncyc<ro10 Tt damages lver, Kidney and
Id causes anorexig muscle paing : k joint
’ | , weakness,
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OF METAL IONS & METAL COMPLEXESASDRUGS 363 :

ercury Mercury 18 toxic in all its forms, e.g., Hg?, Hg*, Hg?*
ach ed into the environment either in the form of mei’;al]i: ot
80 rganic mercury compoH nds and alkyl, aryl and other g <
oflno ds from mdustrlal DTOCGSSin i ] Organo-mercury
pounds X L gs involving mercury. Use of-./
o Omercunals as funglqldes appears to be another source of o
environment. Once in the environment, mercu i e
riety of transformations. Inorgani ’ Y compounds may
ndergo va : ganic mercury is transformed into
jmercury and dimethylmercury by the action of microorganisms and
sitamin coenzyme (P 29,5)' Organomercury compounds can enter into
food chains through their uptake by aquatic plants and fishes
othylmercury comppunds are much more toxic than all the other forms.
of percury- Absorption of mercury in the organism depends upon the
chemical form of mercury. The extent of absorption of dietary mercury
1 inorganic compounds, such as mercuric chloride and mercuric acetate
ic., 03y range from 2% to 50%. The extent of absorption of mercury ma;r
ange from 50% to 80% for phenylmercury and upto 90% for
methyhnercury..Metabolism of organomercury compounds also depends
ypon their chemical forms. There are marked differences in the metabolism
and excretion mechanism of alkyl and aryl mercury compounds. Owing to
their non-polar nature, the alkylmercury compounds easily penetrate
biolpgical membranes and rapidly distribute throughout the body. Being
a class b metal, mercury binds to the thiol groups of proteins in the manner
a5 described in case of arsenic. Mercury (II) binds to the A....T rich regions
of DNA and denatures it (p. 79). Concentration of the order of 20pg/ g of
mercury in the brain tissues is required to produce clinical effects. The
passage of organomercury compounds across the placenta and their
accumulation in the foetus may cause serious problems in pregnancy.

The first report of mercury poisoning from industrial waste diéch\arges
came from Minamata Bay in Japan (1952). 120 odd persons were affected
by the so called Minamata disease. This was caused by methylmercury, a_

waste product from an acetaldehyde manufacturing process, which involved

an inorganic mercury compound as the catalyst. Though methylmercury
level, it was taken up by

was released in water at an undetectably low
cumulated in increasing

fishes and shellfishes 1n which mercury ac

amounts. As a result, Minamata disease broke out among the heavy fish
A number of babies with

caters, mostly among the fishermen families.
cerebral defects were born to mothers contaminated by methylmercury

enriched fish proteins.

Mercurous ion in tissues 18 oxidized to highly toxic mercuriC ions.
liver, kidney, brain,

iflercury diffuses through skin and is retained by , brai
eart, lung and muscle tissues. 1t binds to protein -SH groups and inhibits
. 8-aminolevulinic acid dehydratase and cholin esterase aggg_§t1es. Mercury
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OH%%
1s a Protoplasmic poison, it damagesacentral - ¥
LDy, (mouse) = 0.027 g/ kg . Voug

ﬂntem

Beryllium : Pollution due to beryllium oceurs £y,
mokes. The metal s toxic and it may cause two ki OIP Wdyg,
¥ S Inds of dis Strig)
acute pneumonitis and berylliosis. The latter ig Casgy, .

active sites. Beryllium-enzyme complexes are unreactive apq do )
to A'l‘:P/iDso (mouse) =0.5mg / kg . 10¢ iy

(&) Manganese : Manganese is an essential n
plants. But airborne manganese is responsible fo

in the central nervous System, resulting in cramps, tremors, hallucingg;

0
and lethargy. It also causes renal degeneration, LD, (mouse) = .91 gl ia

kg,
(h) Selenuim : Selenuim in trace amounts se

At higher levels (over 2000 ug.lit™') selenium has adversge effects op

process. Vanr:}d'ate lon may Compete with Phosphate (p. 19) and may affect
phosphorylation. LD, (rabbit) = 0.2 glkg .
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