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The advent of the barbiturate group of 

drugs as' hypnotics and sedatives and their 

easy availability to the public has resulted in 

many cases of accidental or suicidal poisonings. 
The symptoms of such intoxication are well 
known. The patients are generally in deep 
coma with absent deep reflexes and 

' extensor ' 

plantar response. The respiration is slow and 

irregular and the pupils are variable in size. 
The pulse is rapid and weak, and the blood 

pressure is low. 

For the treatment of this condition many 
drugs have been tried. Of all these, picrotoxin 
seems to be the drug of choice at the present 
moment, though claim of superiority has been 
put forward for other drugs. 
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Maloney et al. in 1931, after trying picro- 
toxin, nikethamide, strychnine, ephedrine, etc., 
found picrotoxin as the drug of choice. Duff and 
Dille in 1939 showed that picrotoxin disappeared 
rapidly from the blood and after two hours 
the quantity remaining was negligible. Blood 
level could be maintained only by giving injec- 
tions every 15 to 30 minutes. Boyd (1946) 
stated that picrotoxin acted not by neutralizing 
the toxic effects of barbiturates but by keep- 
ing the patient alive until all or most of the 

depressant drug had been oxidized or eliminated 
from the body. Picrotoxin was given in large 
doses so that its convulsant effect upon the 
medulla oblongata would offset the depressant 
effect of the barbiturate and keep the patient 
alive till the latter had been oxidized or 

eliminated. For severe cases Boyd advised 
continuous intravenous drip of isotonic saline 

containing 1 mg. of picrotoxin to 1 ml. of saline 
the rate of administration being 1 ml. per minute 
for average cases. The rate should be just 
sufficient to keep the patient breathing deeply 
with good blood pressure and pulse, and in a 

state of slight hyperreflexia. On no account 
should the picrotoxin be discontinued even if 
convulsions occur because, if the drug is stopped, 
deep coma may follow and prove fatal. On the 
other hand if the patient begins to convulse, the 
dose should be cut down by reducing the rate. 
When the convulsions cease the rate of 
administration is to be increased to keep the 
patient in a condition as mentioned above. A 
useful guide to dosage is to give ample picrotoxin 
so that the patient will twitch slightly when 
pinched or tapped or needle-point applied to the 
skin. 

Newman and Feldman (1948) reported thirty 
cases treated with picrotoxin. Of these, eleven 
cases were more or less severe ones and were 

reported fully or briefly. Ten of them were 
females. The routine treatment included pro- 
vision of adequate air entry, frequent aspira- 
tion of mucus from throat, oxygen inhalation, 
adequate fluids intravenously, prophylactic peni- 
cillin, artificial respiration when necessary and 
usually gastric lavage. The chief drug used was 
picrotoxin, average dose being 15 mg. 'every 15 
minutes. The total dose varied from 198 mg. to 

14,196 mg., the criteria being to produce and 
maintain muscular twitchings just below con- 

vulsive threshold. The other drugs given were 
amphetamine (total dose 40 to 1,950 mg.) and 
desoxyephedrine hydrochloride (total dose 10 to 
680 mg.). Bronchopneumonia developed in 
four cases in spite of prophylactic use of 

penicillin. 

Sita-Lumsden (1949) reported a case of a 

man of 25 having taken 115 gr. of phenobarbi- 
tone and 150 gr. of aspirin, treated with 

picrotoxin in 0.3 per cent solution. The drug 
was given intravenously, 5 ml. stat and 2 ml. 
every 15 minutes. Atropine and penicillin 
Were also given. On the next day the reflexes 

returned and by evening there was clonic 

spasm. The drug was stopped for three hours 
and the patient relapsed into deep sleep. The 

drug was restarted and by the 4th day he could 
be easily roused. On the 5th day the drug was 
stopped after a total dosage of 1.65 g. 

Misir (1946) treated two cases of barbiturate 
poisoning with picrotoxin. The first case was a 

young woman of 24 years, who had taken 70 gr. 
of soneryl; 174.5 mg. of picrotoxin was given 
intramuscularly in 4^ days during which the 

patient was unconscious. The second case, a 

woman of 38 years, who had taken 18 soneryl, 
40 luminal and 4 nembutal capsules, was uncon- 
scious for 14 hours before treatment was 

started. She received 1,020 mg. picrotoxin in 
three days. This patient also developed 
pneumonia during the latter part of her uncon- 
sciousness. 

Though picrotoxin has been in general use 

for barbiturate poisoning, claims of superiority 
for other drugs have been put forward by 
different workers. Watts and Ruthbergh (1948) 
thought that nikethamide was superior to 

picrotoxin. They said that, in contradistinction 
to picrotoxin, nikethamide was non-toxic and 

unlikely to provoke convulsions. The routine 
treatment advised by them was intravenous 

injections of 10 ml. of 25 per cent nikethamide 
every 5 minutes until there was return of reflexes 
and ability to answer questions sensibly. 
Supportive- treatment was also given. 

Freireich and Landsberg (1946) claimed the 

superiority of amphetamine sulphate. They 
stated that action of picrotoxin was less on the 
cerebral cortex and more on the midbrain, 
medulla and spinal cord with the result that 
the patient was in convulsion though still deeply 
in coma, whereas the action of amphetamine was 
sympathomimetic and production of wakeful- 
ness. The sympathomimetic action leads to rise 
of blood pressure, increase in rate and depth 
of respiration and increase in pulse rate. The 
wakefulness counteracted the soporific action of 
the barbiturates. Fourteen cases were treated 

by them with intravenous injections of amphet- 
amine sulphate 10 mg. in 1 cc. of isotonic saline 
solution. Later they used 40 mg. and continued 
with 20 mg. every 30 minutes. Supportive treat- 
ment as required was also given. The barbitu- 
rate taken in these cases varied from 12 gr. to 
60 gr. and amphetamine required was from 
40 mg. to 400 mg. Blood pressure and pulse 
rate were seen before each injection. The 

pupils became dilated and remained so during 
the course of treatment. Even when as high a 

dose as 400 mg. was given no unusual toxic 
effects were observed. 

Case reports 

The following cases were admitted in the 
Medical College Hospitals under one of us 

(N. R. K) 
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Case 1.?G. B., a female, aged 22 years, was 
admitted at 8-30 a.m. on 8th March, 1950, with 
history of taking 23 luminal tablets of gr. 1^- each 
on 7th March at about 10 p.m. She was 

not in the habit of taking hypnotics. She 
was unconscious and restless. Pupils were, 

moderately contracted and reacted sluggishly to 
light. Neck was soft. Kernig's sign was negative. 
Deep reflexes were sluggish. Abdominal reflex 
was absent. Plantar reflex gave 

' extensor' 

response on both sides. No abnormalities were 
detected in heart, lungs or abdomen. Blood 

pressure 110/85 mm. of Hg., temperature 98?F., 
pulse 110 and respiration 22 per minute. 
On admission the stomach was washed out 

with warm water and she had an intravenous 

injection of 4 ml. of 0.3 per cent solution of 

picrotoxin. She was later put on intravenous 

injections of 2 ml. picrotoxin at an hourly 
interval and coramine 2 ml. intramuscularly 
every four hours. In the evening of 8th March 
she was put on subcutaneous injections of 

strychnine gr. 1/60 every'8 hours, and picrotoxin 
was given in doses of 2 ml. intramuscularly 
every 4 hours. The bowel was washed with 
warm water. On 9th March penicillin was 

started in doses of 50,000 units intramuscularly 
every 6 hours as a prophylactic measure against 
pulmonary complications. On that day she 
became fully conscious and picrotoxin was 

omitted. Injection of strychnine was stopped 
on 10th March, coramine on 11th March and 

penicillin on 13th March. On the day of 

admission the temperature went up to 100?F., 
otherwise she was afebrile till 14th March. 

Blood : White blood cells 12,900 per c.mm., 

polymorphonuclears 78 per cent, lymphocytes 20 
per cent, monocytes 1 per cent, and eosinophils 
1 per cent. Urine contained barbiturate. 

On 15th March the electrocardiogram did 

not show any abnormality. On 14th March 
the temperature had gone up to 100?F. and she 
had developed a morbilliform rash all over the 

body. She complained of headache and aches 

and pain over the limbs. There was no coryza. 
This irregular fever, varying from 98?F. to 

101 ?F., persisted from 14th March to 20th March 
during which she had penicillin 50,000 units 

every 6 bpurs. She left the hospital on 21st 

March, 1950, when she was completely afebrile. 

Case 2.?V. T., a married Indian female, aged 27 
years, was admitted at 11-50 a.m. on 2nd 

April, 1950, with history of taking a few 
tablets of soneryl (butobarbitone). The patient 
had been suffering from insomnia for the previous 
5 months for which she was in the habit of 

taking hypnotics. On 1st April at about 9 p.m. 
she took 2 tablets of soneryl. She was how- 
ever awake at 2 a.m. of 2nd April when she 
took a few more tablets, the exact number of 
which she could not recollect. At 8-30 a.m. she 
was:found lying unconscious on the floor. 

At 11-30 a.m., the patient was unconscious, 
and markedly restless. She had to be restrained 
on the cot. Temperature 97?F., pulse 104 and 

respiration 26 per minute. Blood pressure 
130/70 mm. of Hg. Pupils were moderately 
dilated and reacted sluggishly to light. Deep 
reflexes were sluggish. Plantar reflexes gave 
' 
extensor ' 

response. Neck was soft and Kernig's 
sign negative. Blood : White blood cells 8,000 
per c.mm., polymorphonuclear cells 68 per cent, 
lymphocytes-25 per cent, monocytes 4 per cent, 
eosinophils 3 per cent. Urine, stool and cerebro- 
spinal fluid were normal. 

In the emergency room she had intravenous 

injections of 2 ml. coramine and 3 ml. of 0.3 per 
cent picrotoxin. The stomach was washed with 

plain water. On transfer to the ward she was 

put on intramuscular injections of coramine 
2 ml. every 4 hours and strychnine' gr. 1/60 
every 8 hours. Picrotoxin was injected intra- 

venously 2 ml. of 0.3 per cent solution every 
half hour till the patient became just conscious. 
In the afternoon a bowel wash was given and 
the bladder was evacuated by a catheter. She 
was markedly restless. The picrotoxin and 

strychnine were omitted. Penicillin was injected 
intramuscularly in doses of 50,000 units every 6 
hours. At 10 p.m. she was so boisterous that 
8 ml. of paraldehyde was injected intramus- 

cularly, which made her quiet. The coramine 
was omitted on the 4th and penicillin on the 
5th April. For the first three days in hospital 
she had irregular temperature varying from 
99?F. to 100?F. 

Case 3.?R. L. B., an Anglo-Indian male, aged 
25 years, was admitted on 19th April, 1950. He 
was said to have taken 10 tablets of sedormid 

(allyl-isopropyl-acetyl-carbamide) on 18th April 
at 8 p.m. and was brought unconscious to 

the hospital on 19th April at 2 p.m. The 

patient was in the habit of taking the drug for 
insomnia. On admission he was in deep coma. 
Corneal reflex was absent. Pupils were slightly 
contracted and did not react to light. Neck was 
soft and Kernig's sign negative. Deep reflexes 
were absent. Plantar reflex gave bilateral 
' 
extensor' response. Hales were heard ? all 

over both the lungs. Temperature was 104?F., 
pulse 140 and respiration 56 per minute. 
Blood : . White blood cells 12,000 per c.mm., 
polymorphonuclear cells 80 per cent, lympho- 
cytes 20 per cent, monocytes nil, eosinophils 
nil. Urine, stool and cerebrospinal fluid were 
normal. 

On arrival in the hospital the stomach was 
washed with plain water. He was put on 

intravenous injections of picrotoxin at 15 
minutes interval. The dose was gradually 
increased from 2 ml. to 5 ml. In the morning 
the unconsciousness was less deep and the dose 
of picrotoxin was reduced to 2 ml. It was given 
intramuscularly every half hour. On the 

evening of 21st April the dose was , .further 
reduced to 1 ml. given intramuscularly every 
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hour. The drug was omitted on 23rd April. The 
amount of picrotoxin given on each of the 
four successive days from 19th April was 36 ml., 
50 ml., 24 ml. and 24 ml. He also had coramine 
2 ml. intramuscularly every 4 hours from 19th 

April to 23rd April. Penicillin was injected 
intramuscularly in the dose of 50,000 units every 
3 hours from 19th April to 26th April. 
On 20th April, 1950, the patient was uncon- 

scious. The limbs were flaccid and the deep 
reflexes were absent. Plantar reflex gave flexor 

response. Temperature varied from 99.5 ?F. to 
102 ?F. Respiration was 48 per minute and 
scattered rales were present over both lungs. 
On 21st April, 1950, patient was semiconscious. 

Pupils were normal in size and reacted well 
to light. Deep reflexes returned but were 

sluggish. Temperature 99?F., pulse 90 and 

respiration 30 per minute. 

On 22nd April, 1950, patient was conscious. 
A few rhonchi were heard over both lungs. 
Pupils and deep reflexes were normal. The 

temperature gradually settled on 30th April. 
A gastric drip had been set up during the period 
the patient was unconscious to maintain 
nutrition and hydration. A skiagram of the 
chest was taken on 25th April, which did not 
show any abnormality. The patient left the 

hospital on 1st May, 1950. 
Case 4.?S. T., a married Indian female, aged 

23 years, was admitted on 20th April, 1950, at 
3 a.m. with history of taking a few tablets of 

sonalgin (each tablet contains butobarbitone gr. 
1, codeine phosphate gr. 1/6, phenacetin gr. 3^). 
On admission she was in deep coma. Pupils 
were contracted and did not react to light. 
Limbs were flaccid. All superficial and deep 
reflexes were absent. Temperature 98?F., pulse 
120 and respiration 20 per minute. Blood 
pressure 80/60 mm. of Hg. No abnormality was 
detected in the heart, lungs or abdomen. 

On admission the patient had a stomach wash. 
Later she had a bowel wash with warm water 
and the bladder was evacuated by a catheter. 
The urine contained barbiturate. Nutrition and 

hydration were maintained by gastric drip 
feeds. Penicillin was given in doses of 50,000 
units 6 hourly. She had coramine and strych- 
nine but main reliance was placed on picrotoxin. 
The drugs were given in the following doses :? 

20th April, 1950. Day : Picrotoxin 3 ml. 

intravenously every 15 minutes. Total 60 ml. 
Coramine 2 ml. intramuscularly 4 hourly. 
Strychnine hydrochlor gr. 1/60 every half hour 
6 injections. 

Night : Picrotoxin 4 ml. intramuscularly 
every half hour. Total 96 ml. Coramine 2 ml. 

intramuscularly 4 hourly. 

21st April, 1950. Day : Picrotoxin 2 ml. 

intramuscularly every hour. Total 24 ml. 
Coramine 2 ml. intramuscularly 6 hourly. 

Night : Picrotoxin 2 ml. intramuscularly 2 

hourly. Total 12 ml. Coramine 2 ml. intra- 

muscularly 6 hourly. 
22nd April, 1950 : Picrotoxin 2 ml. intra- 

muscularly 4 hourly 2 injections only : 4 ml. 
Total amount of picrotoxin used was 196 ml. 
The patient became conscious and took her 

feeds well. Pupils were normal and reacted well 
to light. Deep reflexes were still absent, 
plantar reflex gave 

' flexor ' response. 

On 25th April, 1950, the patient was quite 
well and the tendon reflexes returned. 

The patient ran irregular temperature varying 
between 99?F. and 100?F. from 20th April, 
1950 to 29th April, 1950. 

Discussion 

With greater use of sedatives and hypnotics, 
poisoning by barbiturate group of drugs is not 
an infrequent incident: Four cases were 

admitted in one of the wards of the Medical 

College Hospitals during one month. All the 

patients were young adults and except one they 
came from upper economic strata of the society. 
Three were females and one male. The amount 
of drug taken in each case was not definitely 
known. The drugs used in the different cases 
were luminal, soneryl, sedormid and sonalgin. 
All the patients were in deep coma daring- 
admission. Pupils were variable in size. During 
return of consciousness one talked incoherently 
and one was restless and obstinate. The other 
two patients did not show any peculiarity. The 

patients ran irregular temperature for periods 
varying from 3 to 10 days. The patient who 
took luminal developed a morbilliform rash 
a week after the incident. On arrival at the 

hospital the patients had a stomach wash. 
Bowel wash was given later on. Nutrition was 
maintained by nasal feeding during periods of 
unconsciousness. Retention of urine was relieved 

by catheterization. Penicillin was used as 

a prophylactic against pulmonary complications. 
Oxygen was given when needed. Coramine and 

strychnine were used but main reliance was 

placed on picrotoxin. Total amounts of picro- 
toxin used in different cases were 32 ml., 15 ml., 
134 ml. and 196 ml. of 0.3 per cent solution. 

Summary 
Four cases of barbiturate poisoning have been 

described. All of them recovered. 

Picrotoxin was found to be an effective 
antidote. 

All the patients ran irregular temperature for 
periods varying from 3 to 10 days. Three of 

them had the temperature from the day of 

poisoning, the other one developed temperature 
and morbilliform rash a week after taking the 
drug. Pupillary changes were inconstant. 

We1 are grateful to Dr. D. C. Chacraberty, 
Superintendent, Medical College Hospitals, Calcutta, 
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for permission to report the cases and to Dr. N. G. 
Bhattacherjea, Senior House Physician to the Addi- 
tional Physician, Medical College Hospitals, for the 
clinical notes. 
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