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Action of Choline on Experimental Aortic Atherosclerosis. 

ALFRED STEINER. (Introduced by Kenneth B. Turner.) 
Prom the Research Division of Chronic Diseuses, Department of Hospitals, Ci ty  of 
hTew York,  and t h e  Department  of Medicine, College of Physicians nizd Surgeom,  

Columbia Tiniversity. 

A previous coniniuiiicationl reported that the administration of 
choline to cholesterol-fed rabbits failed to prevent gross athero- 
sclerosis, but did nevertheless result in a temporary delay in the 
appearance of aortic atheromata. The present study was designed 
to determine whether choline is effective in causing a reabsorption 
of the lesions previously produced in cholesterol-fed rabbits. 

Twenty male chinchilla rabbits approximately 6 months old were 
used. The animals were kept indoors in individual cages. The diet 
consisted of oats, carrots and cabbage. One grain of cholesterol was 
mixed into the food of each rabbit 3 times a nreek for 110 days. The 
animals were then divided into 3 groups. Groups I-A and I-B, 
consisting of 5 animals each, were designated as controls. Group I1 
contained 101 animals. Group I-A animals were sacrificed imnie- 
diately after the 110-day cholesterol feeding period was completed. 
Group I-B animals were placed on the regular diet for 60 clays after 
the cholesterol feteding period was discontinued. Group I1 animals 
were fed 0.5 g of choline daily for 60 days in addition to the regular 
diet after the 110 days of cholesterol feeding was completled. Groups 

Group I-I3 (Control) Group I1 (Clioline) 
FIG. 1. 

The 2 aortic in group I-B are $hose f r o m  rabbits NOH. 310 and 406 which receiveff 
cliolcsterol for 110 days and vere fed a regular diet for an additional 60 days. 

The two aorta: from group I1 are those from rabbits Nos. 244 and 245 which 
received similar feeding with cholesterol for 110 days ;and choline for an additional 
60 days. 

Note the absence of gross atheromata in aortse of choline-fed a,nimals. 

1 Steiner, A., PROC. WOC. Exr. BIOL. AND MED., 1938, 38, 231. 
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I-B and I1 with one exception, were sacrificed on the 170th day of 
the experiment. One animal in Group I1 was sacrificed after 30 
days of choline feeding on the 140th day of the experiment. The 
choline was administered by dissolving choline hydrochloride 
(Merck) in 5 cc of watler and mixing with ground carrots. Food 
was withheld from the animals for 5 hours before the feeding of 
either cholesterol or choline to insure ingestion. 

Blood was obtained from the ear vlein at monthly intervals. 
Cholesterol determinations were made on the whole blood by the 
method of Bloor, Pelkaii and Allen.2 An autopsy was performed in 
each case. The extent of fatty change in the aorta, liver and kidney 
as shown macroscopically and the degree of adrenal enlargement was 
noted and graded from zero to 4 plus. The results are expressed in 
Table I. 

From Table I it can be seen that 6 animals in Group I1 were en- 
tirely free of gross atherosclerosis, although the bllood cholesterol iii 
each was significantly elevated over a 4 to 5 month period. The 
question of spontaneous reabsorption of the aortic atheromata might 
he raised in view of the 60 day period of cholesterol-free diet pre- 
vious to postmortem examination of the tissues. Anitschkow3 and 
Scarff ,4 among others have shown that the characteristic arterial 
lesions do not disappear, but persist for periods up to1 815 days fol- 
lowing the withdrawal of cholesterol from the diet. This repeatedly 
corroborated finding together with the control data in the present 
series, would appear to deny the possibility of spontaneous reabl- 
sorption. It can also be seen in Table I that the 6 ainimals which 
failed to show aortic lesions exhibited no’ gross hepatic lipoid infil- 
tration. This latter finding is consistent with the results obtained 
by Best and his coworkers” in which choline was shown to relieve 
fatty livers in rats induced by feeding diets rich in fat lor cholesterol. 

ThIe degree of lipoid infiltration in the kidney and of adrenal 
enlargement was similarly less in Group 11. 

&4nimal No. 327 was sacrificed after 30 days of choline feeding. 
It was of interest to note that lipoid involvement of the aorta, liver, 
and kidney was absent although thle blood cholesterol level reached 
666 mg/100 cc at the time of sacrifice. 

From the evidence presented herewith, it is highly suggestive that 
choline causes reabsorption of the atheromatous lesions produced in 
the aortz of rabbits by cholesterol feeding. 

2Bloor ,  W. R., Pelkan, K. E., and Allen, D. H., J .  Biol. Chem., 1922, 52; 191. 
3 Bnitschkow, N., Verhandl. d. deutsch. path. Gessllsch., 1928, 23, 473. 
4 Scarff, R. W., J .  Path. and Bact., 1927, 30, 647. 
SBeat, C. H., Ferguson, G. C., and Hershey, J. 31.: J .  Playsid., 1933, 79, 94. 
GBest, C. H., aiid Ridout, 11. II., Ibid., 1936, 86, 343. 




