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Lecture Objectives:-

 Understanding what is chemical warfare

 Differentiating between different chemical agents

 Understand what is and the effect of gases like Sarin, Mustard gas, Chlorine 

, Hydrogen Cyanide and Lastly Phosphorus poisoning   



What is chemical warfare?

 It is the ACTION of using CHEMICALS to cause 

intentional harm and death

 They are considered weapons of MASS destruction 

and thus they are forbidden by international law. 
However, despite these prohibitions, the use of 

chemical warfare has a historical precedent such as 

during WW1 and Syria. unfortunately, it continues to 

be a troubling reality even today with what we see in 

Gaza ( the usage of Phosphorus rockets).



Types of chemical agents

 Chemical agents can produce a variety of severe effects such as 

blistering, vomiting and even hallucinations and we can categorize 

them into different types of agents like:-

1) Choking agents

2) Blister agents

3) Blood agents

4) Nerve agents

5) Riot control agents 



Choking agents

 Choking agents or pulmonary agents are chemical 

when inhaled cause fluid build up in the lungs and 

as you probably might have guessed. This will 

impede the ability to breathe and cause 

suffocation

 The effects of these agents are as follow:-

1) blurred vision and tears

2) Skin blistering

3) Choking ,coughing , chest tightness losing 

consciousness and even death

Ex :- Chlorine , Phosgene and Diphosgene



Blister agents

 Also known as Vesicant agents that Cause severe chemical burns 
(blisters) by  inhalation or contact or ingestion

 The effects of these agents are as follow:-

1)Large blisters on the skin

2) Conjunctivitis and corneal damage

3) The effect on Respiration ranges from mild to moderate  

 Nettle agent (Urticants): a variant that only causes irritation, 
erythema and itching

 Ex :- Sulfur Mustard, Nitrogen Mustard



Blood agents

 Blood agents work by preventing the exchange of oxygen and 

carbon dioxide between the blood and the body's cells they cause 

their effects by inhalation or ingestion

 The effects of these agents are as follow :-

 Mild to Moderate Exposure (Headache , fatigue , confusion, flushing of 

the skin or cyanosis)

 Severe Exposure (Rapid breathing ,  abdominal pain  Loss of 

consciousness or coma hypotension, cardiovascular failure and death )

 Ex:- : Hydrogen Cyanide , Cyanogen Chloride and Arsine



Nerve agents

 Are Irreversible acetylcholinesterase inhibitors used as poisons , so naturally acetylcholine will 
accumulate and cause a “cholinergic crisis”.

 The effects of these agents are as follow:-

1) Constriction of the pupils

1) Muscle spasms 

2) Salivation , sweating and tearing 

3) Bradycardia and bronchoconstriction ( could cause cardiac arrest)

4) Urinary incontinence and defecation

5) Seizures



Nerve agents cont.

 We can sub-classify nerve 

agents into :-

 G-agents : like Sarin are 

 non-persistent—they Evaporate 

quickly and act fast through 
inhalation 

 V-agents : like VX are persistent, 

staying on surfaces longer and 

causing harm mainly through 

skin exposure.



Riot control agents

 Are chemical compounds that temporarily make people unable to function by 
causing irritation to the eyes , mouth, throat, lungs, and skin

 Temporarily (15–30minutes ) hinder function

 The effects of these agents are as follow:-

1) Burning of the eyes and tearing

2) runny nose

3) Burning of the mouth , dysphagia , drooling

4) Chest tightness , choking  sensation  ,  wheezing and shortness of breath

5) Skin rash and even burns 

6) Nausea and vomiting 

 Ex: tear gas and pepper spray  



Mustard gas,

chlorine and

phosphorus

poisoning

By Hamza Al Tamimi



❖It’s a Green-yellowish gas with a pungent, irritating odor,and density higher than 

airit tends to settle along the ground .

❖Toxicity depends on:(1) concentration(2) duration(3) exposed tissue.

❖ Toxic only in high doses ( > 10ppm).





















Sarin and hydrogen 
cyanide
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Sarin gas

-Nerve agent.

Synthetic organophosphorus compound.

-Colorless, odorless and tasteless liquid.

-Higher density than air.

-Lethal even in small doses (35 mg per cubic meter)

-In non-lethal doses may cause permanent neurological
damage.

-Has high volatility and can penetrate skin. 

-Can contaminate water, food, clothes.



Sarin gas

Mechanism of action:

Inhibit 
acetylcholinesterase

Ach accumulation Cholinergic crisis 



Sarin gas

Runny nose

Watery eyes

Small, pinpoint pupils

Eye pain 

Blurred vision

Drooling and excessive sweating

Cough

Chest tightness

Rapid breathing

Miosis is very important sign for Sarin gas or organophosphorus compounds exposure

• Diarrhea

• Nausea, vomiting, and/or 
abdominal pain 

• Increased urination

• Confusion

• Drowsiness

• Weakness

• Headache





Sarin gas

Exposure to large doses of sarin by any 
route may result in the following harmful 
health effects:

Loss of consciousness

Convulsions

Paralysis

Respiratory failure possibly leading 
to death



Management:
- Leave the area 

- Go to the highest ground possible 

- Cut off clothes and dispose properly

- Wash your entire body with water 

- ABC

- Suctioning and endotracheal intubation may be required - Gastric lavage 

Treatment:

- administer antidote (atropine/pralidoxime/biperiden)



Sarin (GB) treatment
Atropine is the specific antidote for organophosphorus compounds

(1) Atropine. Give 0.5–2 mg IV initially (p 450) and repeat the dose 

as needed. Initial doses may also be given IM. The most clinically 

important indication for continued atropine administration is 

persistent wheezing or bronchorrhea. Note: Atropine will reverse 

muscarinic but not nicotinic (muscle weakness) effects. 



cont

(2) Pralidoxime is a specific antidote for organophosphorus agents. It should be 
given immediately to reverse muscular weakness and fasciculations as a 1- to 2-g 
initial bolus dose (20–40 mg/kg in children) IV over 5–10 minutes, followed by a 
continuous infusion. It is most effective if started early, before irreversible 
phosphorylation of the enzyme, but may still be effective if given later. Initial doses 
can be given by the IM route if IV access is not immediately available.

(3) Diazepam. Anticonvulsant therapy may be beneficial even before the onset of 
seizures and should be administered as soon as exposure is recognized. The initial 
diazepam dose is 10 mg IM or IV in adult patients (0.1–0.3 mg/kg in children)



Aging

Once sarin binds to cholinesterase the chemical stability of 
its interaction with the enzyme can become irreversible 
with time due to the loss of an alkyl group. When this 
happens it's binding becomes irreversible (aging) and the 
becomes resistant to the effects of oxime regenerators 
such as pralidoxime 

Aging develops with a half-time of 5 hours with sarin.





Synthetic Blood agent.

Colorless liquid compound. 

sometimes is described as having a “bitter           almond” smell. 

less dense than air.

Need large concentrations.

Impractical in field use. 

Hydrogen Cyanide

affect the body by:
-ingestion (delayed onset) 
-inhalation ( rapid onset ) 
-skin contact (delayed onset)



Hydrogen Cyanide

Mechanism of action:

Inhibit enzyme 
cytochrome c oxidase

Hinder electron 
transport chain 

Stop ATP 
production

Disrupt 
Aerobic 

respiration

Histotoxic 
hypoxia



Hydrogen Cyanide

Exposure to small amount:

Dizziness

Nausea and vomiting

Headache

Weakness

Rapid breathing

Rapid heart rate

Restlessness

• Exposure to large amount:

• Convulsions 

• Loss of consciousness

• Low blood pressure

• Lung injury

• Respiratory failure leading to 
death

• Slow heart rate

• Deep com



Hydrogen Cyanide

Management:

- Leave the area 

- Go to the ((lowest)) ground possible 

- Cut off clothes and dispose properly 

- Wash your entire body with water and soap

Treatment: 

- administer antidote 

- - supportive O2 supplementation. 



Hydrogen Cyanide
Hydroxocobalamin (vitamin B12a ): 

- given IV or IM.

- converts cyanide to the much less toxic 
cyanocobalamin.

- Cyanocobalamin is renally cleared. 

- first line therapy for people with cyanide poisoning 
due to: 

(1) low adverse risk profile 

(2) rapid onset of action

(3) ease of use in the prehospital setting



Hydrogen Cyanide

Antidote Kit: 

- contains:

(1) amyl nitrite 

(2) sodium nitrite 

(3) sodium thiosulfate

- works by:

(1) competing for cyanide with cytochrome a3

(2) remove the cyanide from the body is by enzymatic conversion to thiocyanate




