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Chapter 8

LONGTERM HEALTH EFFECTS OF NERVE
AGENTS AND MUSTARD

FREDERICK R. SIDELL, M.D."; AND CHARLES G. HURST, M.D.t

INTRODUCTION

Nerve Agents
Mustard

NERVE AGENTS
Polyneuropathy
Muscle Necrosis
Intermediate Syndrome
} Neuropsychiatric Effects
' Electroencephalographic Abnormalities

Toxicological Studies on Nerve Agents

MUSTARD
Carcinogenesis
Chronic Pulmonary Disease
Chronic Eye Disease
Scarring of Epithelial Surfaces
Central Nervous System

Mutagenesis, Teratogenesis, and Reproductive Toxicity

SUMMARY

* Formerly, Chief, Chemical Casualty Care Office, and Director, Medical Management of Chemical Casualties
Course, U.S. Army Medical Research Institute of Chemical Defense, Aberdeen Proving Ground, Maryland
21010-5425; currently, Chemical Casualty Consultant, 14 Brooks Road, Bel Air, Maryland 21014

7 Colonel, Medical Corps, U.S. Army, currently, Special Assistant for Medical Programs, Office of the Deputy
Assistant Secretary of Defense, Counterproliferation and Chemical/Biological Matters, Room 3E808, 3050
Defense Pentagon, Washington, D.C. 20301-3050; formerly, Commander, U.S. Army Medical Research
Institute of Chemical Defense, Aberdeen Proving Ground, Maryland 21010-5425

INTRODUCTION

Chemical warfare agents were used extensively in World War I (the United States had
i approximately 70,000 chemical casualtiesl) and have been employed or allegedly employed
‘ in a dozen or so conflicts since.? The most recent large-scale use of these weapons was by

i

= Traq i ts War witlT ITan i the [ate 19805 DUrifig That Contlict, Iraq used feTve agents and
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symptomatic exposures to mustard over a period of years as a causal factor in an increased
incidence of airway cancer. The association between a single exposure to mustard and
airway cancer is not as well established. The association between one-time mustard exposure
and other chronic airway problems, such as chronic bronchitis, which is based on World War
I data, seems more clearly established. In some cases, the long-term damage was probably a
continuation of the original insult resulting from insufficient therapy in the preantibiotic era.

Several eye diseases, such as chronic conjunctivitis, appear after an acute, usually severe,
insult to the eye. In particular, delayed keratitis has appeared more than 25 years after the
acute, severe lesion. Similarly, skin scarring, pigment changes, and even cancer have either
followed the initial wound as a continuation of the process (scarring) or later appeared at the
site of the lesion.

The production of nonairway cancer by mustard has been demonstrated in animals, but
scant evidence exists to implicate mustard as a causative factor in nonairway cancer in
humans.

Mustard causes chromosomal breakage and induces sister chromatid exchanges in man
and has been classed as a mutagen. No data that implicate mustard as a reproductive toxin in
man seem to be available, despite the many thousands of people exposed to mustard in the
past 80 years.
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Chapter 11

INCAPACITATING AGENTS

JAMES S. KETCHUM, M.D., ABPN*; aNp FREDERICK R. SIDELL, M.D.1

INTRODUCTION

USE OF INCAPACITATING AGENTS
Historical Precedents
Contemporary Use

POSSIBLE APPROACHES TO INCAPACITATION

Nonchemical Agents
Chemical and Biological Warfare Agents

Psychochemical Agents

THE ANTICHOLINERGICS AS CANDIDATE INCAPACITATING
AGENTS

General Characteristics of Anticholinergics

The Most Likely Candidate: BZ or a Related Glycolate
Clinical Pharmacology of BZ

Anticholinergic Delirium Produced by BZ

[ DIAGNOSIS OF INCAPACITATING AGENT SYNDROMES

MEDICAL MANAGEMENT

BZ and Other Anticholinergics
LSD, Other Indoles, and Phenethylamine Derivatives

Opioids

SUMMARY

* Colonel, Medical Corps, U.S. Army (Ret); Assistant Clinical Professor, Department of Psychiatry, University
of California at Los Angeles, Los Angeles, California 90024
TFormerly, Chief, Chemical Casualty Care Office, and Director, Medical Management of Chemical Casualties
1 Course, U.S. Army Medical Research Institute of Chemical Defense, Aberdeen Proving Ground, Maryland
‘ 21010-5425; currently, Chemical Casualty Consultant, 14 Brooks Road, Bel Air, Maryland 21014

INTRODUCTION

As defined in The American Heritage Dictionary of the English Language, to
“incapacitate” means “to deprive of strength or ability.” The word is not synonymous with
paralysis, confusion, or any other specific affliction. It is a general term, implying neither
global 1nab111ty to act nor any particular type of dlsablhty For example blurred near vision
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