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EFFECT OF ASCORBIC ACID IN THE TREATMENT OF TETANUS

K. Jahan', K. Abmad® and MLA. Al®, Institute of Nutrition and Food Science'#s
Universtty of Dhaka and Infectious Disease Hospital®, Mohakhali, Dhaka.

SUMMARY

The eflfect of daily intravenovs administration of 1000 mg ascorbic acid (AA) in
teranus patientsaged 1-30 years was studied. Inthe age group of 1-12. years. 3] patients
were treated with AA as addinonal to antitetanus serum. sedatives and zntibiolics.
It was found thar 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
recetved the conventional antitetanvs therapy without AA (control group) were
succumbed tothe infection. Inthe other age group of 13-30 years, there were 27 and
38 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 mught play an important role in reducing the
mortality of tetanus. This was supported by the fact that AA was found to mitigare
the toxic effects of strychnine producing tetanus like condition in young chicks inthe
present study.

INTRODUCTION

While tetanus is no longer a probelem in advanced countries as almoest every
body tsimmuniscd, it has remained a dreaded disease and @ major killer in covntries
like Bangladesh. The neonatal death rate due 1o tetanus s esumatec 1o 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 tn older children and adulis arising out cf injuries
while plaving or working in the fields. There are incident: of the ¢isease due 1o €li-
cumcision or surgica! procedures where sterile condition 1s not maintained. Hawever.
the mortality of tetanusis Hagh in rural areas where adequate trcatment s hardly avil-
able. Eveninthe urban hospitals, mortality due 1o tetanus neonatorum is behieved
to be 8010 90 per cent and in adult cases it is over 60 per cent (lnfectious Disease
Hospital Record, 1983). The conventional antitetanus therapy includes antitetanus
serum. sedatives. antibiotics. muscle relaxant and sometimes steroids. Butthe role of
AAmthe therapy of tetanus has not been previcusly investigated.

It has been observed that 8-N-£8 oxalyl diaminopropionic acid (ODAP)isolated
from lathyrus sativus (known as Khesari in local language) (Reo 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 roxin find their
way tothe central nervous sytem (CNS)to getthemselves 2ttached to the snyaptosomes
(Lakshmanan and Padmanaban, 1977). Glutamic acid also under certain circumstan-
ces has been found to aflect 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). 1t was found that biological eflect cf ODAP a5 well as gluta-
mate was related to the serum level of AA and in fact both neurolathyrism and gluta-
mate 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
benificial eflects in the treatment of tetanus. The present study was therefore, under-
taken to validate the above concept.

MATERIALS AND METHODS

A total number of 117 tetanus patients addmitted into the Infectious Disease
Hospital. Mohakhali, Dhaka were studied. They were divided into two different age
groups. lnthe age group of 1-12 years, there were 31 patientsin the treatment group who
received 1000 mg. AA daily in addition to coventional antitetanus therapy which
included antitetanus serum. sedatives. antibiotics and muscle relaxant etc. There
were also 31 patients in the simijar age groups who received only the conventional
antitetanus thereapy but no AA and this group served as control. 1nthe other age
group of 13-30 years, there were 27 and 28 patients in the treatment and control
groups respectively and they were treated ina similar manner as in the age group of
]-12 vears.

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
{nstitute of Nutrition and Food Science. University of Dhaka to investigate whether
AA could mitigate the toxicity induced by strychnine. Two-days old chicks welghing
32-35 gm were divided into four groups with 15 birdsineachgroup. Birds of groupl
were received Sug of strychnine sulphate only and those of in group 1l received <try-
chnine sulphate inthesame dosage along with 30 mg AA 10 minutes before strychnine.
Birds of group 111 were administered strychnine in @ higher dosage of 10ug only and
the group-1V received both strychnine (10ug) and AA 30 mg. Both thc drugs were
administered intraperitoneally in aqueous solutions.

RESULTS

The eflect of AA in the treatment of tetanus was shown in Tablel. In the
age group of 1-12 years, there was no mortality 1n 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.¢. 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 coventionalantitetanus regimen caused a marked reduc-
rion in the morality. 1In 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-1).

The results of animal experiments are shown in Table-1I. Administration of
AA protected the chicks from sirychnine toxicity and the chicks who received AA
and strychnine did not develop the signs of strychnine toxXicity indicating that AA
mitigated the same.

Table-I Studies on the effect of daily administration of (i.v.) of 1000 mg of AA as
supplement to conventional treatment onthe recovery of tetanus patients.

Patients receiving ascorbic acid | Patients not recciving ascrobic acid

Age group E No. of Patients ! No.of | Patients Mortality

(years) | patients that | Mortality | patients | that (Penen-
'| | recovered : recovered tage

1-12 31 31 00°, 3i 8 74.2

13-30 27 17 37¢, 28 5 67.8

e A hAd . n mim —itmt

Table II—Effect of AA on the toxicity of strychnine sulphate (SS) in chicks

Dose of S§ | Dose of AA
Groups per chick per chick Observation
(ng) {(mg) j
i 5 - Wings of all birds stretched. Some

walked on toes. other kept jumping
and they could not walk.

1 5 30 No symptoms.

Il 18 - Extensor paralysis of legs. opistho-
tonus and severe convuision. All
but three dred.

v 10 30 Extensor paralysis in 3 chicks. No
neurological symptoms in others. The
aflected birds recovered in about 30
minutes afier the appearance of the
SYmproms.

The number of birds were 15 in each group.
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DISCUSSION

The results of the present study indicate that AA acts in some way to mitigate
the toxicity of tetanus toXinsothat inthe age groups of 1-12 years none of the patient
receiving AA succumed to the toxinosis of tetanus asopposed to the corresponding
control groups. Inthe another age group of 13-30 years. although some succumbed
but there was substantial reduction in morality due to the addition of AA. Even.
thovgh several variable such as site injury, status of infection before stary of treatment
nutritional status of the patients and exposure to risks of secondary infection must also
have acted asdeterminants of mortality amongst tetanus patients. the beneficial effect
of AA as seen inthis study appears significant.

During the course of sudy, it was noticed that patients succumbed to tetanus
even three to four weeks after admission. This is contraryto the literature report
that death if it occurs follows relatively soon after the apperance of symptoms. the
dictum of Hippocrates, suchpersons asare seized with tetanusdie withinfour daysor
if they pass thosethey recover, still stands (cited by Burrows, 1968).Inmany instances
it would appear that these patients had almost recovered when fresh wave of convul-
sions would overtake bringing the end.

The studies on human patients of tetanus and the studies on strychnine toxinosis
in chicks indiczte that AA interacts with tetanus toxin as well asstrychnine to reduce
their toxic effect although the mechanism of this interaction is yetto be understood.
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