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Oral and Parenteral Toxicity of Vitamin K1, Phthiocol and 
2 Methyl 1,4, Naphthoquinone. 

HANS MOLITOR AND HARRY J. ROBINSON. 
From the Merck Institute of Therapeutic Besearch, Bahway, N .  J -  

The antihemorrhagic activity of vitamin K, and its homologues 
has been studied by numerous investigators in anirna1~l-l~ as well as in 

but no systematic investigation of the comparative tox- 
icity of these compounds has as yet been published. Such a study 
would appear to be particularly indicated in view of the increasing 
clinical use of some of these compounds. 
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Acute Toxicity Studies. White mice, weighing approximately 
18 to 20 g and 19-day-old chicks, weighing approximately 75 g, were 
used in these experiments. The compounds being practically in- 
soluble in water, were suspended in peanut oil or sesame oil and 
administered orally through a blunt metal cannula to a series of 300 
mice. To  a second series of 240 mice and 100 chicks the drugs were 
given intraperitoneally in a suspension of sesame oil in order to 
favor a more complete absorption. In all experiments the amount of 
solvent given was limited to 0.25 cc of oil per 20 g animal body weight 
by adjusting the concentration of the suspension. In control experi- 
ments, the effect of the solvent was studied by administering peanut 
and sesame oil in amounts of 0.5 and 1 cc per 20 g animal body 
weight. Observations were made frequently during the first 5 hours 
and then once daily for 3 consecutive days. 

The results of these experiments are shown in Charts 1 and 2. 
From these data it can be seen that synthetic vitamin K, is consid- 
erably less toxic than Phthiocol or 2-methyl-1 ,.l-naphthoquinone 
when given orally or intraperitoneally. With lethal doses of 
Phthiocol or 2-methyl-l,4-naphthoquinone mice died usually within 
the first 5 hours, a few late deaths occurring on the second and third 
day. In contrast to this, no toxic symptoms were observed with 
vitamin K, in doses up to 25 g per kilo even over a 10-day observa- 
tion period. However, in view of the fact that mice and chicks in- 
jected intraperitoneally with vitamin K, and sacrificed after 10 days, 
still had considerable amounts of the oily suspension in the abdominal 
cavity, the question must be raised, whether the apparent lack of tox- 
icity of vitamin K, is not at least in part due to an extremely slow 
rate of absorption. 

CHART I. 
Acute Oral Toxicity of 2-rnethyl-l,d-naphthoquinonc, Phthiocol and Vitamin Kl  

in Mice. 

Dose, Z-methyl-1,4-naphtho- 
g/kg quinone Phthiocol Vitamin K 

0.100 
0.200 
0.300 
0.400 
0.600 
0.800 
1.000 
1.200 
1.500 
15.00 
20.00 
25.00 

7 I % mortality 
0 
0 * 20 
- 70 
35 80 
50 100 
95 
100 
100 

- 
- 
- 

0 
0 
0 

Total of 300 animals; 20 mice per dose level. 
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CHART 11. 
Intraperitoneal Toxicity of 2-methyl-1,4-naphthoquinone, Phthiocol and Vitamin 

K1 in Mice. 

Dose, 2-methyl-1,4-naphtho- 
sJkg quinone Phthiocol Vitamin K1 

0.050 
0.075 
0,100 
0.150 
0.200 
0.250 
0.350 
0.600 
1.000 
15.00 
20.00 
25.00 

(-- % mortality ~--, 
10 0 
50 0 
90 0 
95 30 
100 100 
100 100 

0 
0 
0 

Total 240 animals, 20 mice per dose level. 

Intraperitoneal Toxicity of 2-methyl-1,4-naphthoquinone, Phthiocol and Vitamin 
K1 in Chicks. 

Dose, 2 -methyl- 1,Cnaphtho - 
g/kg quinone Phthiocol Vitamin K1 

~ ~~ ~ 

7% mortality 7 
0.10 70 50 
0.15 
0.25 
0.50 
1.00 

25.00 

90 
100 
100 

90 
100 
100 

0 

Total 100 chicke; 10 chicks per dose level on 2-methyl-l,4-naphthoquinone and 

Chronic Toxicity. The effects of daily oral administration of 
vitamin K,, Phthiocol and 2-methyl-l,$-naphthoquinone were studied 
in 90 young rats by feeding varying amounts of these compounds 
over a period of 30 consecutive days. The drugs were suspended in 
10% gum acacia and doses of 0.1 and 0.35 g per kg of Phthiocol; 
0.25, 0.35 and 0.5 g per kg of Z-methy1-1,4-naphthoquinone; and 
0.35 and 2 g per kg of vitamin K, were administered by stomach tube. 
Gum acacia was employed in these experiments for the preparation 
of the suspension in order to avoid the cathartic effect likely to result 
from prolonged administration of oil. The weight of the animals 
was recorded daily and the blood picture taken in weekly intervals. 

There was no significant effect upon the growth curve with any 
of these compounds. Rats on doses of 0.1 g per kg of Phthiocol, 0.35 
g per kg of Z-methy1-1,4-naphthoquinone and 2 g per kg of vitamin 
Kl appeared to remain normal whereas doses of 0.35 g per kg of 
Phthiocol and 0.5 g per kg of 2-methyl-l,4-naphthoquinone were 
lethal. Most of the animals fed toxic doses of Phthiocol died during 

Phthiocol and 20 chicks on vitamin Kx. 
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the first few days of the experiment while the animals fed 2-methyl- 
1,4-naphthoquinone died on various days over the 30-day feeding 
period. A marked fall of the erythrocyte count and hemoglobin was 
observed in rats fed doses of 0.1 g per kg of Phthiocol, and 0.35 g 
per kg of 2-methyl-1,4-naphthoquinone while vitamin K, failed to 
produce such an effect. 

Grateful acknowledgment is made to Mr. 0. Graessle and Mr. J. 
Mayner for valuable technical assistance. 

Sum+mwy. The acute and chronic toxicity of Phthiocol, 2-methyl- 
1,4-naphthoquinone and vitamin K, was studied in mice, rats, and 
chicks. The oral L.D. 50 in mice was found to be approximately 
0.2 g per kg for Phthiocol and 0.5 g per kg for 2-methyl-l,4-naphtho- 
quinone; no lethal effect could be produced by doses up to 25 g per 
kg of vitamin K,. In the chronic experiments in rats, daily feeding 
over a period of 30 consecutive days of 0.35 g per kg of Phthiocol, 
m d  0.5 g per kg of 2-metliyl-l,4-naphthoquinone was toxic ; doses 
of 0.1 g per kg of Phthiocol and 0.35 g per kg of 2-methyl-l,4- 
naphthoquinone produced a marked fall of the erythrocyte count and 
hemoglobin. No such effects were observed following vitamin K, 
administration. In the abdominal cavity of animals sacrificed 10 
days after an intraperitoneal injection of vitamin K, considerable 
amounts of an oily suspension could be observed, indicating an ex- 
tremely slow rate of absorption of vitamin K,. 
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Effects of Culture Filtrates and Old Medium on Growth of the 
Ciliate, Colpid.ium campylum. 

R. P. HALL AND J. B. LOEFER. (Introduced by H. W. Stunkard.) 
From the Biological Laboratories, New York University and Berm C o l l e . ~ .  

Effects of protozoan metabolic products on growth of homologous 
species have been investigated by several workers. One view, based 
originally upon Woodruffsl findings, predicates that waste products 
of a given species exert an inhibitory effect on growth of that species. 
The opposite view is represented by Dimitrowa’s2 conclusion that 
growth of Parnmecium cnudatum is accelerated by small amounts of 
old culture fluid added to fresh cultures. Johnson and Hardin3 

1 Woodruff, L. L., J .  Ezp. Zool., 1911, 10, 557. 
2 Dimitrowa, A., ZooZ. A m . ,  1932, 103, 127. 
3 Johnson, W. H., and Hardin, G.: Physiol. Zool., 1938, 11, 333. 


