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ABSTRACT

Noma (Cancrum oris), a severe gangrene that eats both soft and hard tissue
of the mouth and face, is usually seen in the developing countries due to
poverty, mal-nutrition and poor hygiene. Serum Vitamin A and Iron levels of
26 Cancrum oris patients, aged 4 months to 47 years attending Noma
Children Hospital Sokota-Nigeria were assessed. Vitamin A level was
estimated spectrophotometry by ultraviolet irradiation method while serum
iron was determined by spectrophotomeric method. The mean serum Vitamin
A and Iron of the patients were 11.9 ±3.5flgldl and 73.7± 6.6flgldl
respectively. The results were significantly lower (p< 0.05) in the noma
patients compared with apparently healthy "non noma". Up to 31% and 58%
of noma patients had severe « 1Oug/dl) vitamin A deficiency, and marginal
(55-75flgldl) iron deficiency respectively. The analysis of the result also
indicated a Significant (p<0.05) positive correlation between Vitamin A and
iron levels in both groups studied. The result suggests that micronutrient
(iron and Vitamin A) deficiencies are prevalent among noma patients

INTRODUCTION

Noma (Cancrum oris), derived form the Greek "nomein" which means, "to devour", is
a gangrene condition which starts in the mouth as a benign oral lesion and rapidly
destroys both soft and hard tissues of the mouth and face.

Most noma sufferers are under six years of age. The expert consensus is that the
case- fatality rate is probably between 70% and 90 % (WHO / OMS, 2001). The
survivors are disfigured for life, and in most cases the physical damage is such that
they will never be able to speak, eat and breath normally. The sufferers are often
rejected by their community as they are living proof of an evil curse on the family and
the village (WHO / OMS, 2001).
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Noma flourishes where poverty is greatest, nutrition is poorest and hygiene is
ne~lected. The disease was reported in Europe and North America in the 18th and
19t century (WHO/OMS, 2001). It disappeared from these continents with social and
economic development. Nowadays it is an added scourge on the poorest
communities of the world. Noma is sometimes called the face of poverty (WHO
/OMS, 2001).

The magnitude of noma is not well documented. It is estimated that there may be
more than 100, 000 African children under the age of six who contract noma every
year. This could be an underestimation because the disease strikes people living in
the most remote areas, often with no access to health care services. There is no
systematic registration; the mortality is extremely high occurring within two or three
weeks after the initial clinical signs of the disease and its victims are hidden. At
present, the disease is reaching endemic proportions in Africa especially some
populations of the Sahel region, the poorest area of the continent (WHO/OMS, 2001).

Most authors believe that noma, rather than being a primary disease, is a condition
secondary to systemic factors, malnutrition and poor hygiene resulting in physical
debilitation and decreased host resistance which allow normal oral flora, existing in a
symbiotic relationship, to exhibit pathogenic synergism. The organisms most
commonly implicated are the Fusospirochetes, Bacillus fusiform, Borrelia vincenti
and anaerobes such as Bactoriodes me/angenicus(c). These organisms possess
proteolytic properties, which hydrolyse gingival collagen and sometimes lead to
fulminating cellulitic infections (Ruben and Milloe, 1964; Uohara and Knapp, 1967).

The pathophysiology of malnutrition contributing to noma has been suggested by
several findings. In protein - calorie malnutrition for example, a disruption of tissue
integrity and increased permeability of mucosal surfaces due to deficient cellular
replacement may create portals of entry for oral microbial organisms and their by -
product (Enwonwu, 1972). Concurrent deficiencies in such factors as Vitamin A,
vitamin B complex and vitamin C as well as iron, folic acid, and magnesium are
frequent in this condition (Nizel, 1973). These may further increase the susceptibility
of the tissues to attack by these organisms.

In this study serum levels of vitamin A and iron of noma patients and apparently
healthy normal individuals in Sokoto metropolis, Nigeria were determined.

MATERIAL AND METHODS

Human subjects:

A total of 26 patients, aged 4 months - 47 years who were on admission at Noma
children hospital Sokoto, were selected for this work. Another 41 apparently healthy
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subjects, aged 1-11 years, attending specialist Hospital, Sokoto were randomly
selected.

Blood samples:

Blood samples collected by venipuncture were carefully transferred into cleaned,
dried, labelled and corked centrifuge tubes and immediately transported to the
laboratory in a cold box for analysis. Serum was separated from blood sample and
stored using standard separation and storage procedures (IVACG, 1982). The
samples were analysed for both Vitamin A and iron within 72 hours from collection.
Haemolysis of blood samples and exposure to a source of light was avoided (lVACG,
1982).
Reagent and equipment

All the reagents used in this work were of analytical grade and were purchased from
BOH chemicals Ltd Poole, England. BP references Vitamin A standard capsules
were used. UVNisible spectrophotometer (Pharmacia LKB Biochom 4060 model)
was used for the estimation of vitamin A and iron.

Assay methods

Vitamin A was assayed by Ultraviolet irradiation as reported by IVACG (1982).
Retinol is destroyed when exposed to ultraviolet irradiation.The serum samples were
saponified with 1N KOH in ethanol and the retinal was extracted with equimolar
mixture of xylene-kerosene. The absorbance of the extracts was read at 328nm. The
extracts were then exposed to UV rays from a UV bulb for 20minutes. The
absorbance was read again at 328nm. The difference in absorbance before and after
irradiation is proportional to the concentration of retinal in the sample (IVACG, 1982).
Serum samples for iron estimation were deproteinised using 10 % (VN) solution of
20 % trichloroacetic acid in distilled water. The sample was then centrifuge at 700 x g
for 10 minutes. Concentrated HN03 and 20% KSCN were then added to the clear
supernatant and the absorbance read against blank spectrophotometrically at 480nm
(Bassir, 1963). The concentration of iron in the sample was extrapolated from a
standard curve constructed using FeCI3 solution as the standard.

The results obtained were analysed using student t-test, correlation and regression.

RESULTS AND DISCUSSION

Poverty is the single most important risk indicator for noma (Cancrum oris), a severe
gangrene of soft and hard tissues of the mouth, face and neighbouring areas. The
risk factors associated with an increased probability of noma developing include the
following: malnutrition, poor oral hygiene and a state of debilitation resulting from
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human immunodeficiency virus(HIV) infection, measles and other childhood

diseases prevalent in the tropics (Enwonwu, 1995).

For diseases such as noma, with multiple risk factors, testing for the etiologic role of
individual factor is usually inadequate unless interactive association between factors
are considered. The most commonly reported illness preceding noma in African
children is measles (Tempest, 1966 and Enwonwu, 1972), an infection that is not
only immuno suppressive but also elicits marked reduction in food intake (Duggan et
a', 1986) as well as significantly impairing mobilization of Vitamin A from hepatic
stores (Chandra, 1989).

Mostly affected are children, occurring less frequently in the aged, showing
decreased host resistance (Uohara and Knapp, 1967). It is slightly more common in
female with factors such as contagiousness and seasonal incidence showing no
correlation. Only occasional adults cases of noma have been reported (Takahara,
1971 and Fahmy, 1969).

Form the analysis of the results obtained it was observed that the 26 noma patients
involved in this survey, had low serum Vitamin A and iron levels with overall mean of
11.9.:.3.5 and 73.7.:.6.6 respectively (Table 1). The results were significantly lower
(P<0.05) in the noma patient compared with apparently healthy "non noma" subjects
(Table 1). Thirty one percent and 58% noma patients had severe «10J.lg/dl) Vitamin
A deficiency, and marginal (55-74J.lg//dl) Iron deficiency respectively (Table 2). Also,
69.2 % of noma patients had moderate (10-19J.lg/dl) Vitamin A deficiency (Table 2).
The deficiencies of both Vitamin A and Iron in noma patient were common in both
sexes (Table 2) as well as all age group tested (Table 3).

Table 1: Mean serum Vitamin A and iron levels of apparently healthy
subjects and Noma patients

Mean serum conc.( Ilg/dl)

Parameter Normal (n-41) Noma (n-26)
Vitamin A
Iron

36.112:13.33
123 + 29.22

11.92:3.5
73.7 + 6.6

Table 2: Percentage of Noma patients with Vitamin A and Iron Deficiencies by sex

Status
Sex
male Female Total

Vitamin A
Severely deficient «10~lg/dl)
Moderately deficient (10-19'lg/dl)
Marginally deficient (20-29.lg/dl)

Iron
Severely deficient «55'lg/dl)
Marginally deficient (55-74Ilg/dl)

2 (16.7%)
10(83.3%)

6(42.9%)
8(57.1%)

8(30.8%)
18(69.2%)

7(58.3%) 8(57.1%) 15(57.6%)
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Table 3: Percentage of Noma patient with Vitamin A and Iron Deficiencies by Age

AGE (years)

STATUS <1 1-20 21-47 Total

Vitamin A
Severely deficient «10I-lg/dl) 2 (100%) 6(37.5%)

10(62.5%)

8(30.8%)

Moderately deficient(1 0-9I-lg/dl)
Marginally deficient (20-29I-lg/dl)

Iron
Severely deficient «55I-lg/dl)
Marginally deficient (55-74I-lg/dl)

8(100%) 18(69.2%)

2(100.%) 11(68.75%) 4(50.%) 17(65.4%)

The low serum Vitamin A and iron levels in these patients could be contributing
factors to their susceptibility to noma infection. One of the roles of Vitamin A is to
protect mucous membrane, which line the respiratory tract, the alimentary canal, the
body skin and epithelium of the eye against infection. Vitamin A deficiency is also
known to cause down-regulation of T-cell and B-cell activation and differentiation
(Semba, 1994; IVACG, 2000). Since serum vitamin A is very low or deficient in noma
patients, there is possibility of markedly increased attack by Bacillus fuseforme and
Borrelia vincentii and anaerobic bacteria such as Bateriodes melangenicus, which
might have been responsible for the development of Cancrum oris.

The possible cause of low Vitamin A level observed might be due to impairment in
Vitamin A mobilization from hepatic store. Mobilization of retinal from the liver
depends on adequate dietary protein since it has to be bound to retinal binding
protein (RBP) to be carried in the blood. Since these patients are in state of poor
nutrition even if they have excess store of Vitamin A it could not be mobilized. Low
Vitamin A level could also be due to impairment in Vitamin A absorption or due to
deficiency of enzyme ~-carotene u,u'-dioxygenase that convert ~-carotene to Vitamin
A. The possible cause of low serum iron concentration could be attributed to poor
intake, absorption, storage or mobilization of Iron. It has been found that noma
patients are deficient in Vitamin C (Nizel, 1973) and this Vitamin plays a role in
enhancing absorption of iron which either chelate iron, reduce ferric to ferrous iron or
both.

The analysis of the result also indicated significant (p<0.05) positive correlation
between Vitamin A and iron levels in both groups studied. About 65.4% of all noma
patients with iron deficiency also have Vitamin A deficiency (Table 4). The positive
significant correlation seen between Vitamin A and iron in these subjects might be
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due to the role of iron in the conversion of ~-carotene to Vitamin A (Marie and
Kathleen, 1979).

Table 4: Iron status of Noma patients with Vitamin A deficiency.
Iron Status

Vitamin A Status < 55J..lg/dl 55-74J..lg/dl "?.75 Total

Severely deficient «1 Ouq/dl) 6(37.5%) 1(11.0%) 7(26.9%)
Moderately deficient (10-19J..lg/dl) 11(68.8%) 8(88.9%) 19(73.0%)

Marginally deficient (20-29J..lg/dl)
TOTAL 17(65.4%) 9(34.6%) 26(100%)

The current escalation in the incidence of noma in Africa can be attributed to the
worsening economic crisis in the region, which has adversely affected the health and
well-being of children through deteriorating sanitation, declining nutritional status
associated with immuno-suppression and increased exposure to infectious diseases.

Based on the results discussed, it can be concluded that low levels of these
parameters observed in combination with other factors such as protein -calorie
malnutrition, deficiency of Vitamin B complex, Vitamin C, folic acid and magnesium
could leads to an increase in tissue fluid, an alteration of intracellular substance and
a decrease in mucous secretion allowing accumulation of cellular debris which
provide a culture medium for micro organisms and the result is Cancrum oris. Since
the major risk factor in noma is poverty, leading to malnutrition, government and non-
governmental organization should intervene through programmes that will improve
the nutritional and economic status of the citizenry.
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