5_ludall a gacd)

(O B ) (gl aaadl) slall o paea
45 Y 0 da ol 4 ey a5 3 jldall o) 4 Sl o sand) ae ddiial (Say
oSN A 8 H2S & CO 4l o sandl e L ja adliy

D osbed) LS ya
P Cle gada € UJ‘ @

day) ) de gasall A de gasall ) de ganal) A9 ie ganall

238 g Milas (5
A JBY) A LS )

Jie @3l s HCN

5 CH3-CN Jai sina!
oy sb <Y

s3d 3 CH2=CH-CN
Dbl A LS yall
& OaSILgh sk
sAallla ) s Al
e o Al e W)
53 ) zliag L) auaall
ol Heday (S Jshal

2 gl g anll
HCN =il

B0 L iy 5 gl
oo b il (i jie
Jgsmall (pa dllell ALl
450 Al gl Gigaa e

KCN — Ca(CN)2 -
Y s2a 5 CU(CN)2
Lo sll g slall 3 Jas
23));.4 Az all ‘ﬁgm—aﬂ\
s daanll sl HCN
@‘).ud\ Q}d\

p padll jilas

@ 020l Al eSS USG5 ((psd sl b 5 o sl ) Al ) elall Gl Glaes #3) Jarid -
( HCN ity da gl 5 4 ghajll 2 5m 53 ) O3l 5 paldadll
delall vie  Slalall ol Sllee 8 Jonioy -
Gl Jie Anadll Galeal) (amy &) A% (& Jeatiy -
G saall gl daid) ALBY dilaine (ary Jeaid -
i et Sl pa a1 08 5 (L U (et e s ) Ll a5 B anh SEsaa s -
s gall a8 yall LA (pe LS ) g gl pdll GaldEY) e Al
(oS S ele ) Juall (5368 3l ghaal) b Jasion OAS -
sl 30 (5 55 Y S 2n 53 ) oLl Cpall ) (5355 Ae AL A€ (Y Jlat Al Ay -
(A& ylall o3gn | g yaiil ailile 5 ,lin (8 Cagyee 58 LS 5 gl HaBV) Vs b Jerias
D Agasll g Al 58 il
AT el @) e -

u}mﬁm -

Sl 5l das, 4 -

ol JSs Jpalll 5 olal) & Jats -
A 5a¥ 100 Aaall 8 iy -




. w\ J.J.Jlld\

AL o) gell A Jfade) S Al Gy de Dl -
dacbia 418 HCN sl (e 45 guna puaall (55 (0 &S/ade) 4o ) -
dac b 4B HON (bl e g pdll Gy yha e @la V0 0-00 de a0 -

- galaiall

Alal) Gk 0o pagd) S @b oo ol Sl Gk 0o

HCN 5 <3 il adll) alall aiay | Cus 730V gens pabiaioh oy | s HON @ aeniill cull) 5y )yl
Alall Lpatiag ¥ 430 JLEN ~SlaY! 8all A gan Aoy ol Ol il

sl e 465 5 L] alul
zs Al

HCN L~

)y

LS o jemn (5550 5 dinmall 35) 5l Walie 5 gt g i conen amial elime ) Calida 8 anall £ 5 5y aboaia¥) 2ay

Db

Dl L (el — Ly &I D aanl ) Al 35l e i )

Gllee Jully 5 5ol Guditl) e A g sanall HasS o) o s S ginall ey 3 SN paall ae olal die
o @a3 iyl 5 C DSyl os S s o 3 Tl ) g sl uiil) Alee a5 ) g0 5 OIELY)
C asSsimall (o s SIV) 5 aiad 5Ly yai oS ginall sliie 33 gm sall 5 (55 SV i3 Aludis (g £ inal)

: 17202 + 2H*
H>0

|

Inhibitors:

Complex
Antimycin A

Cyanide

T

li Complex IV




Intermembrane space

NADH NADPH

S~
NADPH-DH
ST
[ ™= (
] j ) é
(Ll (

GL Ascorbate

00’ -;,f XOO0000Q : "\;4,"}()(\,
y R0 ({1
(( - ((( (&=l (( ((

) ) - L o O ’ ) 3 ¥ )
!; ) I ) ) ( 1) )12 n-b " ) [l (R 1) r; f REERRE Iv )]

{ (\ \ ( & ‘9 t (Lt \ Celdf (
) ) ) )a-3) | ) ) ) ) Inner membrane ) ) ) )
{ ( ( { { { { ( { (O ( Gt B { ((
\ A= > byl N \ A\ A JAAA AN AN, |88
0G Rotipne: 00 10¢ DOR DO\ )O000000 0000 0000
/\ NADH-DH : (N

(_) NAD(P)H Succinate T (_)

ROTENONE ANTIMYCIN A KCN

Matrix

D Omsle sapgiaall Jahy ol i)

AN paall o) gl + Gasle sam B (ke sanginall

Aol o Hb 32uS) e i 5 oende JS0s @y 5 aall (850 g sall Hb 4w (00 % Y-) met Hb JS
Al e Bliall g 4cls Jb a8 Reductase ) ey 33 o) Y1 @MY e il uaaSY) oLl

. Apaplall

S i e a6 2 Met Hb

Ol Axplls ) Hydroxy cobalamine cpe¥lsS (oS5 onell (8 asa gall Sl e silual) iy
( B12 (lié ) Cyanocobalamine el S siland) Laas ( B12

lell 5 e Alal i Al 5 B12 glilal 4 @l jlaaal Gaay ) gild) 58 5550k ) die

TS fljj_\
ol o\ /
é)—-\\fb \

HO"':{. HO



AL e 351 Al 53 il sl ) Jsad 4ie %A e ) snd il CMELY (5 A) Gk an g — ¥

Jsdl 3ayk o= SCN k3 s Rhodanese < Sl

Lo
B \|/ Thiocyanate _
L — K™ -+ SDS
Fhodanese l
Lridme

AY S e (go alind ) g dgalal) Aami lgie ) plandl et 4y jlall 5 Aalall 30 jull — ¥
I dsah o) sl sagiuall 5 Sl a g S gl ae 2ahy 43U Cuee e i) il 5 5 S

dd) Bk e ke Sl o

142

Some excreted COz
in urine Formates /
mMetabolisim of \ / HC MO
ohe-carbon HCo0H
compounds
HCRM
\ / iexpired aif)
MHz
|
5 -CHz-CH-COOH Major pathway _ goy-
5 -CHz-CH-COOH / C}.ramde (30%%) Thiocyanate
MH2 . \
Minor Cyanocobalamin
Cystine pathway tvitamin Bya)
MH=
|
?-CHQ—CH-CODH
CH
& -Thiocyanoalanine
NH2 MNH
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ST MH e PH
COOH COOH
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Symptoms Signs

* Headache .

* (Confusion

* Dyspnea ’

* Chest Tightness * Mydriasis
* Mausea ’

(late)

* Vomiting

mmol/L

Altered Mental Status
(e.g., confusion, disorientation)
Seizures or Coma

Tachypnea/Hyperpnea (early)
* Bradypnea/Apnea (late)
* Hypertension (early)/ Hypotension

* (Cardiovascular Collapse

* Plasma Lactate Concentration 2 8

sl (e 5 ApaS g5 Gl (o i T Belim pensi -

J\A(ua.uﬂ -

o5t Gigle g (8 O saty Gl (RlASY) 6l (5 5 s cha pand -

;L",h,d\ P.euﬂ\

Al P"“‘ﬂ |

Jelall émuﬂ\

DAday e S pal e Y
O — g — ol )l A

O ol alaly (55 Weadle
S slad) &)

50190 ) e @l Hlaual -
(e

GlaAd ) A Gl jlaal -
) acal g Al 3Ll
(il ol

okl ) Ayl Gyl el -
Aianll Galss o lal) alas
(hed
= Ol e g

oaldl ) 4l 8 Sl -
(o

© BLEAY) Gl el lag 5 -
eday — (il & elay
A sl 435 — Q) Sy
el Caal dey Cygall —

35 L) Al a3a & Lm) e Y]
il 5 Dlacly
ol S jal grae JL& -
LA o panidd) £ jeay -
(o= ol a8l Ladsy
ilae A0a 5 cladEl -
ta
o OSadll Ji Ogall Gany -
aaniiall Cilau
2y sl e aiSl -
Jsaiy 4Y s Cmaa Gl

GA onadlis sl ) ol )

(ool iy




Vascular

*BP ——~—> lBP
V co.
Shunting Blood

Metabolic to Brain and Heart
Vasodilation Visual
T Acidosis
.L PCr J‘ Focus
U ATP Late Mydriasis
Pulmonary
Endocrine Respiratory Gasp
? Histamine Release C id ! Frequency and Depth
. . e —_—
t Epinephrine Release yanl e Time

v
i) Frequency and Depth
Autonomic CNS

? Spleen Contraction ¢ Awareness

Emesis Cardi J Consciousness
. ardiac
Defecation? Convulsions
Urination? d SA Node
Salivation? t Arrythmias
J Force of Contraction
?
Mt (NO) CN, Carbonic
Oxidant: Ci)mp)lex ® <~ (EDRF) Anhydrase | | PH Control X Cobalt, Gold,
NO, ' \ K { K Molybdenum,
Ho <« DMAP Albumin <= HCN == CN™ + H* Scavenger X == XCN Porphyrins (eg,'
} PAPP Ky K, methemoglobin,
MetHb + CN~ => CNMetHb hydroxycobalamine)
Anion Transport Blockade (eg, DIDS)
% Mitochondria
~0
‘?soe HON o
Hyperpolarizing Doy e SN Rhodanese
Amino Acids Y Ad o Cyanate SCN
Antagonists of
Depolarizing Amino Acids

(can exist both inside and
outside the membrane)

Cytochrome Oxidase
(a primary toxic site

Sulfane Sulfur Donor
(thiosulfate)

(cysteine persulfide) Metabolic Respiratory Stimulants

\ * Ribose

« Creatinol-o-Phosphate
« Centrophenoxine (?)

Other Protein Receptors:
+ Myoglobin
+ Cytochromes (bg?)

CN™ + HS — CH, — CCOO 2 » SCN + Acetate
]

0 8
CN + Cystine@» Cysteine + SCN™ \ Uncoupler
(DNP)
Enzyme CN + S—S—R » BS+ R— SCN
Detoxification
Systems:

0 OH
<> Rhodanese Il K I Am,
R—C—COOH+CN = R—CH—CN L
Mercaptopyruvate a—Keto acid Cyanohydrin % i 4 /':d"h
Sulfurtransferase h
Thiosulfate O3
Reductase

@ Cystathionase

0,7, Hyperbaric O,
<5> Albumin (enzymelike behavior in cyanide detoxification)
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Cxyhemoglobin
NO
2y
Methemoglobin
Y
Cyanide Cyanomethemoglobin
ICytochrome oxidase - CH— = (CN-) - »
Blood L |
ﬂ Cyanide + methemoglobin
L Fihndanasyi— i \
ATP Thiosulfate
Mitochondria Thiocyanate " jver Cxyhemoglobin
Eliminated in urine

de Antidote Package:
nents and Administration

i o

*Methemoglobin inducers
*Methemoglobin reversibly

- binds with cyanide to form
Sodium nitrite cyanomethemoglobin
CHs , - Helps convert
Sodium thiosulfate A
cyanide to
_N thiocyanate, which is
HsC 0

excreted renally

CYANIDE ANTIDOTE MEDICINES

This pack includes following items

10 ml. Ampoules - Sodium Nitrite Injection [P 300 mg. in 10 ml. 2 Ampoules
50 ml. Vial - Sodium Thiosulphate Injection IP25 g.in 50 ml. 1 Vial
Durules - Amyl Nitrite Inhalant, 0.3 ml. 12 Durules

Sterile 10 ml. Plastic Disposable Syringe 1
Stomach Tube [Ryle's Tube] 1
Sterile 50 ml. Plastic Disposable Syringe 2
Sterile Disposahle Needle (24 Gx 1) 3
Instructions for the treatment of Cvanide Poisoning 1

1

Additional Information on Cvanide Antidote
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https://en.wikipedia.org/wiki/3-Mercaptopyruvic_acid
https://en.wikipedia.org/wiki/Prodrug
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Hepatotoxicity
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cl = R~
Cytochrome P450 2ZE1
e

CHCI;

Oz
H20 Cytochrome P450 ZE1
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/_HJ\ Cysteine o GSH o GSH
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10% to 15% of absorbed l Alcohol metabolism

Ethanol excreted unchangcdf
from lungs and kidneys

\
Y

Alcohol

ey i ) Absorption by GIT depends upon:
_—__1.Food in the stomach, delays

2. The rate of gastric emptying

3. Type of alcohol used

1. Mainly from small intestine
\ 4

Alcohol Without food:
dehydrogenase Absorptive phase peak

Acidosts and between 15 min to 2 hours
Acetyldehyde =P Ketosis

, Alcohol;
z;J— [ [

2. Small amount from stomach

\I

\ [ | dehydrrogenase

Acetic acid + Acetate

P Jsasl) i
¢ 3l ) Jsasl) Baus) — )
2525 5 ( Alcohol Dehydrogenase ) ADH ddaul 5 a5 320SY) (8 dpapda J oSl 40aS 4S5 Ladie -
( Nicotinamid Adenine Dinucleotide ) NAD
nrnSY) elall 3 ga 50 HYUISY ey 33l a2 5208V &35 Aiyma 338 (g 5S) JsaSl eSS Ladie -
((p5S siandl ey 35 A g a5 A 5200SY) lilee (e JSEE )
¢ o) i ) LA ALLY) Baus) — ¥
NAD 25> 52 5 ( Aldehyde Dehydrogenase ) ALDH 4aul s o5 -
ol ey 1 590 Ay Allad yue ¢SS (Gl il ) Jaa¥) (3 el die ALDH @ 1 Adaa3l
Gl die J5aS 58] Gl I ABLeaYU 21 A glal) dibae () 5S5 5A) 5 Al Als e 8 G
5 4aS) i ) (505 Lae 438 (8 eday Lol 5 S LSy aavie aaallia¥) (S5 JUlb 5 &l (53
oAl e SSI 8l tie a5 30 Aol iy 138
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Lactic acidemia

Hepatic  Acetate Hypoglycemia
Vein

Hyperlipidemia

Lactate
A fatty/ 1
Ilver
Triglycerldes
|3 fatty acyl-CoAs

reduced
gluconeogenesis

hyde

A
Alanine

Ethanol
Hepatocyte

Ethanol Portal Circulation

Metabolic disruptions in liver due to alcohol metabolism: Hepatic metabolism of ethanol
(alcohol) results in the generation of large quantities of cytosolic and mitochondrial NADH leading
to disruptions in the normal metabolic processes in the liver. Acute and chronic ethanol
metabolism results in impaired gluconeogenesis leading to potentially severe hypoglycemia. The
elevated cytosolic NADH levels lead to diversion of pyruvate into lactate, as well as an inability to
convert lactate to pyruvate which represents the major disruption in normal hepatic
gluconeogenesis. The increased lactate production in turn results in excessive lactate delivery to
the blood and a consequent lactic acidemia. The excess acetate, derived from the mitochondrial
oxidation of acetaldehyde, is converted to acetyl-CoA via the action of mitochondrial and
cytoplasmic acetyl-CoA synthetases. The acetyl-CoA is then diverted into fatty acid synthesis. In
addition, chronic ethanol metabolism leads to impaired fatty acid oxidation and the diversion of
carbons into fats results in increased triglyceride and VLDL production causing fatty infiltration and
ultimately liver damage and failure. Contributing to the progression to liver damage and failure is
the increased production of reactive oxygen species (ROS) within the mitochondria as a
consequence of the increased levels of mitochondrial NADH. The ROS cause mitochondrial stress
leading to the triggering of the mitochondrial apoptosis pathway and hepatocyte death.
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Dose-dependent

elimination 2
2-10% —> Breath, sweat, urine

Microsomal

enzymes
Ethanol —— =10% ——> Acetaldehyde
I

flushing
hes C —
high levels na
of acetaldehyde Vo ng
Alcohol hypotension

dehydrogenase
80% —> Acetaldehyde

Aldehyde
dehydrogenase

disulfiram —

Acetyl CoA Acetic acid
Citric acid
cycle

Fatty acids CO, + water

The rate of elimination of ethanol from blood circulation:

1. Men =11 to 22 mg/dL/hour.
1. The average level is = 15 mg/dL/hour.
2. Women = 11 to 22 mg/dL/hour.
1. The average level is = 18 mg/dL/hour.
3. Drinking habits also influence the elimination rate.
1. For example, = Alcoholics have an average elimination rate of about 30 mg/dL/hour.

350p= Alcohol level m the blood after the last drmk
300 -

Aleohol level L,_?.SO

in the blood | 2001
150 b= Peak level 1n 30 mimutes to 2 to3 hours

100 =

mg/dL

:Absorptive phase

0 /20 30 4 0 60 1 2 3
Minutes =—— ][] s—

Last drink

labpedia.net
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Alcohol Content

Life Threatening (BAC)

* Loss of consciousness

* Danger of life-
threatening alcohol
poisoning

* Significant risk of death
in moest drinkers due
to suppression of vital
life functions

increased Impairment

[* Perceived beneficial
effects of alcohal,
such as relaxation,
give way to increasing
intoxication

* Increased risk of
aggression in some
people

* Speech, memory,
attention, coordination,
balance further
impaired

|* Significant

As BAC Increases, So Does Impairment

impairments in all
driving skills
[* Increased risk of injury 0.0-0
to self and others edehe
* Moderate memory
impairments

Severe Impairment

* Speech, memory,
coordination, attention,
reaction time, balance
significantly impaired

+ All driving-related
skills dangerously
impaired

* Judgment and
decisionmaking
dangerously impaired

* Blackouts (amnesia)

* Vomiting and other
signs of alcohel
poisoning commaon

* Loss of consciousness

Mild Impairment

* Mild speech,
memeory, attention,
coordination,
balance impairments

* Perceived beneficial
effects, such as
relaxation

» Sleepiness can begin

17




The complications of alcohol in chronic drinkers:

1.

Chronic use of alcohol may lead to the following:

1. Cirrhosis of the liver.

2. The degenerative changes in the brain.

3. The degenerative changes in the skeletal muscles.

4. Chronic alcoholics may have nutritional and vitamin deficiencies
Ethanol ingestion leads to hypoglycemia and ketonemia because of the inhibition of
gluconeogenesis.
Lactate accumulates and competes with uric acid for excretion through the kidney. So
serum uric acid level is increased.
When alcohol is taken with fatty meals, it leads to hypertriglyceridemia, which may
persist for more than 12 hours.

1. A moderate intake of alcohol for one week leads to increased serum triglyceride >20

mg/dL.

The toxic level of alcohol stimulates the release of:

1. Cortisol.

2. Catecholamines.
Increased intake of alcohol leads to:

1. The decreased plasma testosterone level in the men.

2. There is an abnormal pituitary, adrenocortical, and medullary function.

. Alcohol ingestion after metabolized leads to acetaldehyde formation, which causes

damage to the mitochondria of hepatocytes, and H* leads to fat accumulation.
1. In chronic alcoholism, there is an increased level of acetaldehyde and acetate.
2. The acetate enters the acetyl-CoA cycle and leads to increased synthesis of fatty acids,
resulting in fatty liver.
Ethanol leads to diuresis by inhibiting the ADH from the posterior pituitary.
1. It also inhibits the secretion of Oxytocin from the posterior pituitary. So can be used in
stopping uterine contraction in premature labor.

. When alcohol ethanol is not available, people may use other alcohols like methanol

(methyl alcohol), also called wood alcohol, isopropanol (rubbing alcohol), and ethylene
glycol (antifreeze alcohol). Sometimes these are present as contamination in the ethanol.
All these are associated with toxicities.

10. Their metabolism has direct toxic effects from their metabolites.

Long term effects of chronic alcoholism are:

©CoNoh~wNE

Anemia.

Cancers.

Cardiovascular diseases.
Cirrhosis.

Dementia.

Depression.

Seizures like epilepsy.
Gout.

Hypertension.

10. Increased risk for infections like tuberculosis, HIV, and pneumonia.
11. Alcoholic neuropathy.
12. Gastritis and pancreatitis.
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The Normal Level Of Alcohol And Interpretations:

Clinical interpretation

Negative

Considered negative

Considered negative by the USA transportation

Considered positive

Considered drunk driver

Level of alcohol in the blood

Not detected in the blood

<10 mg/dL

<20 mg/dL

>40 mg/dL

>80 mg/dL
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Toxic level

The toxic level of ethanol

Fatal level of ethanol

The toxic level of methanol

The toxic level of isopropanol

>100 mg/dL

>300 to 400 mg/dL

>20 mg/dL

>40 mg/dL

Clinical Presentation Of The Alcoholic Person:

Blood alcohol level

100 to 200 mg/dL

200 to 300 mg/dL

300 to 400 mg/dL

More than 500
mg/dL

More than 1500
mg/dL

More than 2000
mg/mL

Patients presentations

1. The patient has emotional instability
2. There is a loss of critical judgment

e The patient is confused with impaired balance
and disorientation.

e The patient is unable to walk or stand and is stuporous.

e The patient is in a coma with depressed respiration and
slow circulation.

1. The patient’s condition is critical, and they may die due to
respiratory paralysis.

e Death due to respiratory paralysis.
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Critical Value

e >300 mg/dL.
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e In a high-dose coma, blood alcohol should be >300 mg/dL; otherwise, rule out diabetic

acidosis and hypoglycemia.

e A blood alcohol level of >150 mg/dL without any evidence of intoxication suggests that the
alcoholic patient has increased tolerance
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® @@ oGlutamate
o

D
NMDAR

Ca2+

microglia

Synaptic plasticity

l

Cognition

CAl region in hippocampal
pyramidal neuronal
dendrite

Potential mechanism of hypometabolism and impaired cognition after acute alcohol intoxication
in the pyramidal neurons of the CA1 region in hippocampus. When glutamate is released from the
pre-synaptic terminal, NMDA receptor (NMDAR), the inotropic channel, opens and allows the
entry of Ca?* into the post-synaptic terminal and depolarizes the cell. The entry of Ca?* activates
Ca/Calmodulin Kinase IT (CAMKII) and facilitates phosphorylation and trafficking of AMPAR into
the cell membrane causing sustained depolarization and long term synaptic potential leading to
cognition. Upon binge alcohol exposure, cold inducible RNA binding protein (CIRP) released from
microglia binds to Toll like receptor 4 (TLR4) and the activation of the TLR4 pathway presumably
decreases the expression of CAMKII and attenuates synaptic plasticity leading to cognitive

impairment
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physiologic mechanisms of ethanol-responsive movement disorders. Dysfunction of

receptors and transporters marked in red participates in the pathogenesis of essential tremor,
including a1, §, and a6 subunits of GABAxRs, EAAT2, reopened LVA Ca?* channels, and AMPAR.
GABAG:Rs are also the potent participants, which was indicated in red question marks. Besides,
compositions marked in blue contribute to myoclonus dystonia such as NMDAR and AMPAR.
GABA.Rs and GABA:Rs in glutamatergic neurons are also likely to play a role in MD, shown in
blue question marks as well.
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Diagnosis of alcoholism:

1. Major criteria:
1. Blood alcohol concentration >150 mg/dL without evidence of
intoxication.
2. Minor criteria:
1. Blood alcohol concentration >300 mg/dL at any time.
2. Blood alcohol concentration >mg/dL in a routine examination.
3. The toxic concentration is >200 mg/dL.
4. The lower limit for the detection is 100 pg/mL.

Comparison of various types of alcohols intoxication (poisoning):

Type of alcohol Metabolic Osmolal Urine Urine oxalate crystals
acidosis gap ketones

with anion gap

Ethanol Variable Increased Variable Negative
Methanol Present Present Negative Negative
Isopropanol Not present Absent Positive Negative
Ethylene glycol Present Increased Negative 1/3 of cases present
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SUBSTANCE FORMULA COMMERCIAL SOURCES
Methanol CH,CH Windshield washer fluid, mode|
airplane fuel, canned heat
(Sterno), photocopying fluid,
perfumes, paint, shellac,
gas line antifreeze, varnish

Ethylene CH,OHCH,OH Antifreeze, adhesives, brake
gylcol and hydraulic fluids, cosmetics,
de-icers, detergents, fire
extinguishers, inks, lacguers,
paints, pesticides, polishes,
and some windshield-washer
fluids

Isopropanol  CH,CHOHCH, Rubbing alcohol, solvents,
lacquer
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