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SUMMARY
The effect of daily intravenous administration of 1000 mg ascorbic acid (AA) in
tetanus patients aged 1-30 years was studied. In the age group of 1-12 years, 31 patients
were treated with AA as additional to antitetanus serum, sedatives and antibiotics.
It was found that none of the patients died who received AA along with the conventional
antitetanus therapy. On the other hand, 74.2 per cent of the tetanus patients who
received the conventional antitetanus therapy without AA (control group) were
succumbed to the infection. In the other age group of 13-30 years, there were 27 and
28 patients in the treatment and control groups respectively. The mortality in the
AA and control groups were 37 percent and 67.8 percent respectively.
These results suggest that AA might play an important role in reducing the
mortality of tetanus. This was supported by the fact that AA was found to mitigate
the toxic effects of strychnine producing tetanus like condition in young chicks in the
present study.
INTRODUCTION
While tetanus is no longer a problem in advanced countries as almost every
body is immunised, it has remained a dreaded disease and a major killer in countries
like Bangladesh. The neonatal death rate due to tetanus is estimated to be 24.05 per
thousand live births and accounts for 26.20 per cent of all infant deaths (Islam, 1983).
Considerable cases are also seen in older children and adults arising out of injuries
while playing or working in the fields. There are incidents of the disease due to circumcision or surgical procedures where sterile condition is not maintained. However,
the mortality of tetanus is high in rural areas where adequate treatment is hardly available. Even in the urban hospitals, mortality due to tetanus neonatorum is believed
to be 80 to 90 per cent and in adult cases it is over 60 per cent (Infectious Disease
Hospital Record, 1983). The conventional antitetanus therapy includes antitetanus
serum, sedatives, antibiotics, muscle relaxant and sometimes steroids. But the role of
AA in the therapy of tetanus has not been previously investigated.
It has been observed that -N-£ oxalyl diaminopropionic acid (ODAP) isolated
from lathyrus sativus (known as Khesari in local language) (Rao et al. 1964) was found
responsible for neurolathyrism (Sarma and Padmaban, 1969). It was also observed that
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in both tetanus and in neurolathyrism some common characteristics such as spastic
paralysis and neuroexcitation are seen. Both ODAP and tetanus toxin find their
way to the central nervous system(CNS) to get themselves attached to the synaptosomes
(Lakshmanan and Padmanaban, 1977). Glutamic acid also under certain circumstances has been found to affect the CNS in the way ODAP does (Olney et al. 1976).
Both ODAP and glutamate are considered to have common receptors (Lakshmanan
and Padmanaban, 1977). It was found that biological effect of ODAP as well as glutamate was related to the serum level of AA and in fact both neurolathyrism and glutamate toxicity could be prevented by administration of AA (Ahmad and Jahan, 1983).
On the basis of the above fact, it was considered that AA might have some
beneficial effects in the treatment of tetanus. The present study was therefore undertaken to validate the above concept.
MATERIALS AND METHODS
A total number of 117 tetanus patients admitted into the Infectious Disease
Hospital, Mohakhali, Dhaka were studied. They were divided into two different age
groups. In the age group of 1-12 years, there were 31 patients in the treatment group who
received 1000 mg. AA daily in addition to conventional antitetanus therapy which
included antitetanus serum, sedatives, antibiotics and muscle relaxant etc. There
were also 31 patients in the similar age groups who received only the conventional
antitetanus therapy but no AA and this group served as control. In the other age
group of 13-30 years, there were 27 and 28 patients in the treatment and control
groups respectively and they were treated in a similar manner as in the age group of
1-12 years.
In view of the recognised similarity between the mode of action of tetanus toxin
and strychnine, (Heyningen et al, 1971) an animal experiment was conducted in the
Institute of Nutrition and Food Science, University of Dhaka to investigate whether
AA could mitigate the toxicity induced by strychnine. Two-days old chicks weighing
32-35 gm were divided into four groups with 15 birds in each group. Birds of group I
were received 5 g of strychnine sulphate only and those of in group II received strychnine sulphate in the-same dosage along with 30 mg AA 10 minutes before strychnine.
Birds of group III were administered strychnine in a higher dosage of 10 g only and
the group-IV received both strychnine (10 g) and AA 30 mg. Both the drugs were
administered intraperitoneally in aqueous solutions.
RESULTS
The effect of AA in the treatment of tetanus was shown in Table I. In the
age group of 1-12 years, there was no mortality in patients who received 1000 mg AA
daily (i.v.) in addition to conventional antitetanus therapy. On the other hand, in
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the control group i.e. the patients who had not received AA along with antitetanus
therapy, the mortality rate was 74.2 per cent (Table-I). In another age group of 13-30
years, addition of AA to the conventional antitetanus regimen caused a marked reduction in the mortality. In the treatment group (i.e. patients that received both AA and
antitetanus therapy), the mortality was only 37 percent as opposed to 67.8 per cent
in patients who had not received AA (Table-I).
The results of animal experiments are shown in Table-II. Administration of
AA protected the chicks from strychnine toxicity and the chicks who received AA
and strychnine did not develop the signs of strychnine toxicity indicating that AA
mitigated the same.
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DISCUSSION
The results of the present study indicate that AA acts in some way to mitigate
the toxicity of tetanus toxin so that in the age groups of 1-12 years none of the patient
receiving AA succumed to the toxinosis of tetanus as opposed to the corresponding
control groups. In the another age group of 13-30 years, although some succumbed
but there was substantial reduction in mortality due to the addition of AA. Even
though several variables such as site of injury, status of infection before start of treatment,
nutritional status of the patients and exposure to risks of secondary infection must also
have acted as determinants of mortality amongst tetanus patients, the beneficial effect
of AA as seen in this study appears significant.
During the course of study, it was noticed that patients succumbed to tetanus
even three to four weeks after admission. This is contrary to the literature report
that death if it occurs follows relatively soon after the apperance of symptoms, the
dictum of Hippocrates, such persons as are seized with tetanus die within four days or
if they pass those they recover, still stands (cited by Burrows, 1968). In many instances
it would appear that these patients had almost recovered when fresh wave of convulsions would overtake bringing the end.
The studies on human patients of tetanus and the studies on strychnine toxinosis
in chicks indicate that AA interacts with tetanus toxin as well as strychnine to reduce
their toxic effect although the mechanism of this interaction is yet to be understood.
ACKNOWLEDGEMENTS
The authors acknowledge the cooperation and management of the clinicians
of the Infectious Disease Hospital during the course of this study. The authors are
also thankful to Professor Nurui Islam, Director and Professor of Medicine, Institute
of Postgraduate Medicine and Research, Dhaka for encouragements.
REFERENCES
Ahmad K and Jahan K. : Ascorbic acid in prevention and cure of neurolathyrism,
J. Amer. College of Nutrition 2 : 310, 1983,
Burrows, W. : Text-Book of Microbiology, 19th Edition, Philadelphia, London,
Toronto, P 628, 1968.
Heyningen, W.E., Van and Mellanby J. : Tetanus toxin in Microbial Toxins, Vol IIA
Ed Solomon Kadis, T.C. Montie and S.J. Ajl p 82, 94, Academic Press, New York
and London, 1971.
Infectious Disease Hospital Record, Mohakhali, Dhaka, Unpublished Data 1983.

27

Bangladesh Med. Res. Counc. Bull,

June, 1984

Islam, J. : Neonatal tetanus problem in Bangladesh, Pakistan Paediatr. 6 : 209, 1983,
Lakshmanan J. and Padmanaban, G. ; Studies on the tissue and subcellular
distribution of -N-oxalyl £- diaminopropionic acid, the lathyrus sativus neurotoxin, J. Neurochem. 29 : 1121, 1977.
Olney. J.W., Misra, CH. and Rhee, V ; Brain and retinal damage from excitotoxin -Noxalyl-£- diamino propionic acid. Nature 264 : 659, 1976.
Rao, S.L.N., Adigan, P.R. and Sarma, P.S. : Isolation and characterisation of -Noxalyl-£- diamino propionic acid, a neurotoxin from the seeds of lathyrus sativus.
Biochemistry 3 ; 432, 1964.
Sarma, P.S., and Padmanaban, G. : Toxic constituents of plant foodstuffs. Edit.
Liener I.E. Academic Press, New York, 267, 1969.

Jahan 1984
This text was scanned and changed to characters using an Optical Character
Recognition program. With small letters the program generates a few errors, but they
have been corrected, although few may remain.
This file (version Sept 25, 2012):
http://www.mv.helsinki.fi/home/hemila/CT/Jahan_1984_ch.pdf

The bitmap version of this paper is available at:
http://www.mv.helsinki.fi/home/hemila/CT/Jahan_1984_bm.pdf

Harri Hemilä
Department of Public Health
University of Helsinki, Helsinki, Finland
harri.hemila@helsinki.fi
Home: http://www.mv.helsinki.fi/home/hemila/

