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Toxic peripheral neuropathies in the tropics

Senanayake N, Roman GC. (Department of Medicine,
Faculty of Medicine, University of Peradeniya, Peradeniya,
Sri Lanka and Neuroepidemiology Branch, National Institute
of Neurological Disorders and Stroke, National Institutes of
Health, Bethesda, Maryland, USA.) Toxic neuropathies in
the tropics. J Trop Geogr NeurolI991;1:3-15.

SUMMARY
The authors have reviewed the causes and manifestations of
toxic neuropathies in the tropics. Heavy metals top the list-
arsenic, lead and thallium have high atomic weights and tend
to affect many organs including the nervous system; mercury,
gold and platinum are also implicated. Drugs are the other
important causes, pre-eminently the antimicrobial agents such
as isoniazid, ethambutol, sulphonamides, nitrofurantoin,
chloramphenicol, metronidazole, chloroquine, c1ioquinol,
dapsone and aromatic diamidines which are employed in the
treatment of the legions of infections and infestations prevalent
in the tropics. Drugs used in cosmopolitan diseases which are
known to induce neuropathies in the tropics include anticonvul-
sants and psychotropic agents in neuropsychiatric disorders,
perhexiline in cardiovascular diseases, gold and colchicine in
rheumatism and vincristine in malignancies.

Toxicity from industrial agents is not so common except for
tri-ortho-cresyl phosphate (TOCP). Agents such as n-hexane,
methyl-n-butyl ketone, carbon disulphide and acrylamide are
more frequent causes in the highly industrialized parts of the
world than in the tropics. Insecticides of organophosphorus
origin, notably methamidophos, and isophenphos and demeton-
S-methyl have been incriminated in India and Sri Lanka.

The aetiological spectrum is completed by biological
poisons-bacterial exotoxins from Corynebacterium diphtheriae
and Clostridium tetani, animal toxins such as ciguatoxins
harboured by fish and neurotoxins in the saliva of some ticks.
The plant toxins described include cyanide from cassava,
colchicine from the lily plant (Gloriosa superba), podophyllin
from mandrake and toxins from the wild cherry (Karwinskia),
and peas of the Lathyrus family and false sago palm (Cycas
circinalis) .

A high index of suspicion is needed to pick up cases of toxic
neuropathies so that the necessary therapeutic and preventive
measures can be instituted.

COMMENT
Large quantities of chemicals are now being used in industry,
agriculture and medicine and their toxic effects are becoming
major health problems. In tropical countries there is a
particular risk from toxic pesticides because they are used
indiscriminately, the safeguards during storage and handling
are not followed and malnutrition and infection compound
the effects. Some of these toxins affect the nervous system,
particularly the peripheral nerves.

The authors have shown that a diagnosis of toxic tropical
neuropathy can be made on clinical grounds alone. This is
helpful because sophisticated electro diagnostic . tools,
detailed cerebrospinal fluid examination and neuropatho-
logical facilities are not always available to those working
in these areas. They also discuss the epidemiology and
pathophysiology of these disorders.

The features of the neuropathies are then presented under
the various causative agents. Arsenic and lead poisoning
result from the consumption of contaminated water and
foodstuffs and the use of unwholesome alcoholic beverages
such as illicit liquor, rum and moonshine whisky .1.2 Similarly,
poisoning from the industrial solvent, TOCP which has been
reported from India;' Sri Lanka," Jamaica' and parts of
Africa's? often results from accidental contamination or
adulteration of food, drinks and edible oils. Once a patient is
exposed to a neurotoxic organophosphorus compound, there
is no antidote to prevent the emergence of neuropathy. The
organophosphorus poisoning associated with insecticides
which is often due to ingestion with suicidal intent is charac-
terized by delayed neurotoxicity.

Drug-induced neuropathies are influenced by the dose of
the drug and by the genetic profile and nutritional status of
the patient. Most of the drugs incriminated in this review
were neurotoxic when given in high doses over prolonged
periods. The rate of metabolism of isoniazid is genetically
determined and constant in anyone person but varies from
race to race." Chloramphenicol neurotoxicity is associated
with vitamin B complex deficiency."

Of the neuropathies associated with biological toxins,
ciguatoxicity, the commonest fish poisoning in the tropics,
has been reported from the Caribbean following the eating
of carnivorous fishes such as the barracuda, red snapper and
amberjack. \0 Diphtheritic neuropathy is not common in the
tropics and the wide variation in its reported incidence of
between 10% to 60% may be due to the observation that the
primary infective stage of the neuropathy is often mild and
liable to be missed. 11

This review article did not highlight the relative importance
of the various agents mentioned in the aetiological hierarchy.
The most important are the nutritional neuropathies induced
by plant poisons. In the tropics where nutritional crises
abound and are accentuated by periods of drought, neuro-
pathies from eating the wrong, inadequate, contaminated or
insufficiently processed food material have assumed
epidemic proportions. The consumption of tubers of the
lily plant in tropical Africa and Asia, deliberately or acci-
dentally, has been linked with colchicine poisoning.P'P
Lathyrism, an acute form of spastic paraparesis, has been
described from Ethiopia, India and Bangladesh following
consumption of the drought resistant pea of Lathyrus.14,15

The most celebrated of nutritional neuropathies is
associated with consumption of cassava (Manihot esculenta),
the source of food for nearly 300 million people in sub-
Saharan Africa.l" Cyanide intoxication from cassava has
spawned syndromes of neuropathies such as the ataxic
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neuropathy from Nigeria'P-'? and konzo, an epidemic upper
motor neurone syndrome from Tanzania,I8-2O Zaire" and
Mozambique.F It can be prevented or reduced to very low
levels by retaining traditional cassava-processing methods or
by efficient procedures which will ensure the removal of
cyanohydrin,

This review examines only a part of the vast subject of toxic
neuropathies presently encountered in the tropics, In
Malawi, we have seen young Africans from the Lower Shire
district in the south presenting with spastic paraplegia or
paraparesis of sudden onset. The cause is unknown, the
clinico-pathological characteristics still uncharted but' a
dietary cause, the consumption of a local tuber, has .been
incriminated.

Neuroepidemiology should be more actively encouraged
and practised in the tropics for the detection of new syndromes,
the better definition of existing ones as well as their total
management.
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Morphometry of normal human colorectal
epithelium

Tipoe GL, White FH, Pritchett CJ. (Departments of
Anatomy and Surgery, University of Hong Kong, Hong
Kong.) A morphometric study of histological variations
during cellular differentiation of normal human colorectal
epithelium, J Anat 1992;181:189-97.

SUMMARY
The colorectal mucosa was studied in 10 Chinese patients to
document morphometric alterations in the epithelial cells during
cellular differentiation and migration. The specimens were
obtained from various segments of the large intestine resected
for adenocarcinoma by taking the tissue at least 5 em away from
the margin of the malignant lesion, The morphometric data
were collected from routinely prepared and stained sections
using an image analyser. The measurements made were: cell
area; area, perimeter, density, major and minor axes (a, b) of
the nuclei and the maximum angle of the nucleus (Agmax)with
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respect to the basement membrane. From this data, nuclear
volume, cytoplasmic volume, nucleo-cytoplasmic (N/C) ratio,
cell volume, nuclear shape factor (NSF) and nuclear circularity
index (NCI) were calculated. Most of the morphometric
measurements such as nuclear volume, cytoplasmic volume, cell
volume, nuclear-axial ratio (a/b), mean nuclear diameter and
Agmaxshowed an increase from the base of the crypt to the
surface, i.e. with increasing differentiation of the epithelial
cells. These differences (except Agmax) were statistically
significant, especially when basal and surface segments were
compared. On the other hand the N/C ratio, NSF and NCI
showed a decreasing trend between basal and surface segments;
the differences again being statistically significant. The NSF
seemed to be more sensitive to changes in nuclear shape than
NCI. The nuclear density was highest in the basal region and
diminished considerably in the intermediate and surface
segments, thus providing morphometric evidence for the
basal segment as the active proliferative zone. There was no
difference in the morphometric measurements of different parts
of the large intestine.

COMMENT
The term morphometry is applied to a group of methods used
for obtaining information about anatomical structures in


