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SUMMARY

The effect of daily intravenous administration of 1,000 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 re-
ceived 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 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.

This important study was conducted in Bangladesh, where at the time of the research 
tetanus accounted for 26 percent of all infant deaths. Sixty-two tetanus patients 
aged 1 to 12 years and 55 patients aged 13 to 30 years received conventional 
antitetanus therapy. Additionally, 31 members of the younger group and 27 of the 
older group received injections of 1 gram of ascorbic acid daily as a supplement to 
conventional therapy. In the younger group receiving vitamin C, zero percent died, 
while 74 percent of those who did not get the injections failed to survive. In the older 
group, 37 percent of those who got the vitamin C died, while 68 percent of those 
who did not get the vitamin C succumbed. Injections of vitamin C were also found 
to protect two-day-old chicks from induced strychnine poisoning.—R.D.M.*

*Editor’s note: For those who insist on hard-nosed data before admitting the effi cacy of injectable 
vitamin C, this study from Bangladesh should be an eye-opener. In 1937, Claus W. Jungeblut 
of Columbia University reported that vitamin C could neutralize tetanus toxin in guinea pigs 
(“Inactivation of Tetanus Toxin by Crystalline Vitamin C (l-Ascorbic Acid). [Journal of Immunol-
ogy 1937. Vol. 33: 203-214]). By 1954, Dr. Fred Klenner was using injectable vitamin C to treat 
tetanus in his medical practice (see Klenner’s 1954 article on pp.87-94 of this volume). In effect, 
Jungeblut’s 1937 results with animals were confi rmed by Dr. Klenner in his medical practice. 
This research from Bangladesh validates Jungblut and Klenner’s fi nding in a rigorous medical 
trial using a control group. 
     Perhaps it is worth quoting from Jungeblut’s 1937 report: “It must be concluded that vitamin C, 
as far as its in vitro action is concerned, cannot be regarded as a specifi c detoxicant for any given 
virus or toxin, but rather as a substance which acts indiscriminately against a variety of toxins 
and viruses” (p. 212). Obviously, the potential cost-benefi t ratio of more research into and wider 
use of injectable vitamin C by mainstream medicine is too great to continue to ignore, especially 
in a world overfl owing with medical need.
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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 immunized, 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 thou-
sand live births and accounts for 26.20 per cent of all infant deaths (Islam, 1983). Con-
siderable cases are also seen in older children and adults arising out of injuries while 
playing or working in the fi elds. 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 ß-N-£ß 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 
in both tetanus and in neurolathyrism some common characteristics such as spastic 
paralysis and neuroexcitation are seen. Both ODAP and tetanus toxin fi nd their way to 
the central nervous sytem (CNS) to get themselves attached to the snyaptosomes (Lak-
shmanan 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 benefi -
cial 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 addmitted 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 antiteta-
nus therapy but no AA and this group served as control. In the other age group of 13-30 
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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 l5 birds in each group. Birds of group I were 
received 5 µg 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 µg only and the group-
IV received both strychnine (10µg) 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 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 morality [should 
be mortality per ed.]. 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. 

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 receiv-

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

 Patients receiving ascorbic acid Patients not receiving ascorbic acid
 Age group  No. of Patients who  No. of Patients who Mortality
 (years) Patients Recovered Mortality Patients  Recovered (percentage) 

 1-12 31 31 00% 31 8 74.2
 12-30 27 17 37% 28 9 67.8
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ing AA succumbed to the toxinosis of tetanus as opposed to the corresponding control 
groups. In the other 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 vari-
able such as site 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 benefi cial effect of AA as seen 
in this study appears signifi cant.

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 appearance of symptoms, the dictum of Hip-
pocrates, 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 those 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.
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TABLE II
Effect of AA on the toxicity of strychnine sulphate (SS) in chicks

  Dose of SS  Dose of AA
 Groups per chick (µg)  per chick (mg) Observation

 I 5 — Wings of all birds stretched. Some 
walked on toes, others kept jumping 
and they could not walk.

 II 5 30 No symptoms.
 III 10 — Extensor paralysis of legs, opisthoto-

nus and severe convulsion. All but 
three died.

 IV 10 30 Extensor paralysis in 3 chicks. No 
neurological symptoms in others. 
The affected birds recovered in about 
30 minutes after the appearance of 
the symptoms.

The number of birds were 15 in each group.
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