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NAD(P)H Pentose cycle and lipid

NADPH NADP™*
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Fig 28.1: Oral corrosion—Paraquat ingestion (Pic: Dr N

Ganapathy)

Fia. 1: Oral mucosal ulceration in a natient of naraauat noisonina
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Paraquat Toxicity

Paraquat poisoning can result in initial poisoning
symptoms, a period of (false) recovery, and a
miserable relapse as it destroys the lungs. The
relapse usually leads to death (due to
suffocation).’

Pulmonary effects represent the most lethal and
least treatable manifestation of toxicity;
however, pulmonary toxicity occurs later in
paraquat poisoning than other manifestations.2

The delayed toxic damage of the pulmonary
fibrosis, the usual cause of death, most
commonly occurs 7-14 days after the
ingestion.?
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MCPP  (+/-)}-2-(4-chloro-2-methylphenoxy) propanoic acid —~CH-CH;- —CH,
MCPA  (2-methyl-4-chlorophenoxy) acetic acid -CHy— ~CH,
24-DP 2-(24-dichlorophenoxy) propanoic acid -CH-CH;- -Cl
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MCPB  4-(4-chloro-2-methylphenoxy) butyric acid -CH,—CH;-CH»- -CH;
2,4-DB 4-(2,4-dichlorophenoxy) butyric acid ~CHCH»-CHy— -Cl
Dicamba (3,6-dichloro-2-methoxy) benzoic acid
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A toxic chemical compound capable of causing cancer
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The health effects
Cloracne: N

EFFECTS OF DIOXINS AND FURANS
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Skin damage -
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Increased cancer risk: 4
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GS-Cu-8SG OF’roteins
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Fe/ \Fe Cu Cu/ \Cu
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Reducing
environment
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Lipids
-
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Iron-sulfur cluster proteins

COPPER- KNOWN OR EXPECTED LOSS OF FUNCTION
CONTAINING PHENOTYPE
PROTEIN
Ceruloplasmin Cellular ion retention in liver and central nervous system,

leading to neurodegenerative disease, iron deficiency anemia

Cytochrome oxidase

Metabolic acidosis, liver failure, encephalopathy,
hypertrophic cardiomyopathy

Dopamine beta
hydroxylase

Increased embryonic lethality , cold intolerance

Factor V, factor VII

Bleeding tendency

Hephaestin Iron deficiency anemia with stainable iron in intestinal
epithelial cells

Lysyl oxidase Loss of skin elasticity, hyperextensibility, vascular
anomalies/ aneurysms

Cuw/Zn SOD None without further manipulations
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Kayser-Fleischer Rings Q

« Kayser-Fleischer rings are brown/gold rings (generally a little
lighter than rust) that form around the edge of the iris and
cornea.

« They appear in both eyes
» Caused by copper deposits in stroma.

P

¥

Main symptoms of

Copper poisoning

Systemic Eyes and skin
- Chills - Yellowing (jaundice)
- Fever
- Pain Circulatory
- Anemia
Mouth - Shock

- Metallic taste

Gastric
- Vomiting

Muscular
- Convulsion - Nausea
- Ashes - Abdominal
- Weakness pain
- Burning

- A | sensation
Liver 597

- Decreased Kidneys

function .
- No urine

Intestinal production
- Diarrhea (may be bloody or bluish)

Chronic Fatigue Calkclum spurs

Hypothyroad (siow thyraid) Constipation

Erain Fog Racing hearn

Headaches or migraines Sensitive 10 vitamins and minerals

Cold hands andfor feat Yeast infections (cancicial

Dry skin Aching muscles or muscla cramps

Chocolate cravings Hypogiycemia

Asthritis Interrupted slaep

Lows blood prassure PMS
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Ziram Zinc dimethyl dithiocarbamate

AL o,

N
CHs CHa

S S
\\
HSC‘.I.:J)LS, Zn

Zineb Zinc ethylene bisdithiocarbamate
Maneb Mengnese ethylenbisdithiocarbamate

Nabam Disodium ethylene bisdithiocarbamate

S s
H | N
H-C N—C—5_ CH—NH—C —S_
M“ Mn {Zn}
. & CH—NH—C —S 7 d
H:C N C S 2
H I
S S r
Maneb Mancozeb
H S
CH, - M- -8 H |
\ H.G——N—C—S—Na
2n |
C“a"}" '3/ H,C——N—C—S5—Na
. H
s
Zineb Nabam
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? s |2 ec=s+cs
- - 2
CHQ—NH—E CHo — MH
=
ethylene thiuram ethylene thiourea (W)

monosulfide [l Figure 1

Metabolism of nabanm

5 E-NHj

I
B-NH-C-5 4<: monoalkylamine
l1kwldithi b t
monoalkyldi I:mnr amate CSy
5

Il Il
R-NH-C-5-5-C-NHR
monoalkvldithiocarbomate disulfide

BR-N=C=5 4—‘—& HzS5

monoalkylisothiocyanate

5

Il
BR-NH-C-NH-R
dimethylthiourea
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First

generation

Second

generation

Rodenticide

Anticoagulant Non-anticgagulant
Cholecalciferol
: ; . Cyanide
First generatjon Second generation Fluoroacetamide
Chlorophacinone Brodifacoum . .
c Hl ? Phosphorus
Coumac‘ O: I Bromadiolone Sodium fluoroacetate
Y Coumafen Strychnine
alph‘ac.mone D!tcna.coum Thallium
arfarin Difethiolone Zine phosphide
Flocoumafen
D pdl sl Baliaadl (o)ledll Wldue (s ae S
1942: Pindone 7
1952:  Diphacinone Indandione 7
R = alkyl, aryl
¢.1962: Chlorophacinone %
0
1944: Warfarin
1962: Coumatetralyl 0 o
R, = corplex substituent
1975: Difethialone Coumarin 7 R,
1976: Brodifacoum Ry
1978: Bromadiolone
1984: Flocoumafen
1986: Difenacoum
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Anticoagulant Rodenticides

-Mechanism of Action:
Inhibition of vitamin K epoxide reductase

Inactive

Vitamin K, Coagulation factors If, VI, IX, X
(Quinol) Protoins S, C. and Z

®
Carboxylase/ ' Carboxylation of
epoxidase | glutamic acid rosioues
(@ tnactive X
Vitamin Ky Active

2, 3-epoxido Coagutation factors 11, VI, 1X, X
Prolens S, C.and Z

-Factors affected: I, VII, IX, X

(0] (9]
0 \ O. L] o
> = = CHs C(CHg3)3
OH CH3 OH o)
o)

Coumafuryl \Varfarln Plndone
Chlerophacinone Dlphacmone

Difenacoum Brodifacoum
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