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Acute  Toxicity of Choline Chloride Administered Oral ly  t o  Rats.* 

MARGARET W. NEUMAN AND HAROLD C. HODGE.~ 
From the Department of Biochemistry and Pharmacology, The Srhool of ,Medicine and Dcntistr!/, 
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From the recent studies on the toxicity of 
choline chloride in rats and mice1s2 two per- 
tinent facts may be reiterated: (a) The tox- 
icity increases with increasing concentration 
when choline chloride solutions are given intra- 
peritoneally to rats, (b) The toxicity follow- 
ing intraperitoneal administration is much 
higher than that following administration by 
stomach tube. The following experiments 
amplify those previously reported1 on the oral 
toxicity and show that an increase of toxicity 
with concentration also occurred when the 
choline is administered by stomach tube. 

Methods. 413 male and female albino rats 
weighing from 76 to 343 g were given 4 
different concentrations of choline chloride 
solutions. 

Groups of 5 to 3 0  rats each were fasted for 
24 hours and then given by stomach tube 
various doses of each of the 4 concentrations 
of choline. Several doses of each of the 4 
solutions administered on a single day gave 
fairly consistent results. A roughly linear 
relationship existed between dosage and per- 
centage mortality. However, on different days 
marked differences were observed in the 
susceptibility of the rats; there was consid- 
erable scatter in the series as a whole. XO 
explanation for this variation could be found; 
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no correlation existed between sex or weight 
and toxicity, and the solutions were freshly 
made for each test. 

Results. The results for the 2 higher con- 
centrations (670 and 500 mg/ml) were com- 
bined and the results for the 2 lower concen- 
trations (200 and 400 mg/ml) were combined 
as illustrated in Fig. 1. These values show a 
significant increase in mortality with increase 
in concentration. The LDSo, calculated by 
the method of Bliss" for the 2 higher concen- 
trations was of the order of 3.4 g/kg body 
weight. For the 2 lower concentrations, the 
LD;" was of the order of 6.1 g/kg body weight. 

The action of choline was rapid; symptoms 
appeared within 5 to 10 minutes. I n  most 
cases, there was an initial excitement period, 
characterized by jerking movements and occa- 
sional convulsions. At this time, the bloody 
tears (chrom~dacryorrhea)~ appeared in 36 
to 90% of the animals which succumbed. The 
excitement period was followed in a few min- 
utes by a depression with complete relaxation 
and depressed respiration which finally ter- 
minated in respiratory paralysis after 15 to 
30 minutes. Animals which lived longer than 
30 minutes in most cases survived. A few 
animals which survived several hours were 
found dead 18 hours after the drug was given. 
This delayed response was not observed fol- 
lowing the intraperitoneal administration of 
choline. 

1.  413 albino rats were given 
solutions of choline chloride by stomach tube. 
Four concentrations, viz., 670, 500, 400, and 
200 mg/ml were used. A significant increase 
in the toxicity with increase in concentration 
was found after combining the results for the 
2 higher and 2 lower concentrations. 

Summary. 
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These two curws rcyrvsiwt tlic :ivcr:ig(~ whults obtained with rats given el~oline solutions 

containing 670 and 300 nig/ml and 400 and 200 niginil, respectivcly. The dose is represented as 
mg/100 g rat; cxpresscd as glkg, tho atmissat are 1.0 to 8.0, respectively. 

2. The LDBO for the 2 higher concentrations 
(average 580 mg/ml) was of the order of 
3.4 g/kg body weight; for the 2 lower concen- 

trations (average 300 mg/ml) was of the 
order of 6.1 g/kg body weight. 




