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Inhibitory Effect of Chlorpromazine on Arterial Lipid Deposition in 
Cholesterol Fed Rabbits.* (22683) 

SIGMUND L. WILENS, ROBERT T. MCCLUSKEY AND CESAR SOMOZA. 
Department of Pathology, New York University College of Medicine, N .  Y .  Ci ty .  

Reduced arterial lipid deposition in choles- 
terol fed rabbits has been achieved in a num- 
ber of ways( 1 ) . Most of these inhibitory p r o  
cedures cause weight loss, debilitation or other 
injurious effects. Chlorpromazine can be ad- 
ministered to animals for long periods of time 
without causing apparent impairment of 
health. Nevertheless, it is said to depress 
cellular activity, lower body temperature and 
arterial blood pressure, and, possibly, lfower 
oxygen consumption of tissues(2). I t  is 
therefore reasonable to assume that this drug 
might alter cholesterol metabolism and influ- 
ence the usual responses of rabbits to chles- 
tern1 feeding. The present experiment was 
designed to study the effect of chlorpromazine 
in this connection. 

Method. Twenty-four albino rabbits 
weighing from 1810 to 2320 g initially were 
used. Nine received daily, 10 mg/kg intra- 
muscular injections of chlorpromazine (Thor- 
azine hydrochloride; Smith, Kline and 
French Laboratories)t and were fed rabbit 
food pellets cmtaining 1 % cholestml(3). 
Nine rabbits were given equivalent injections 
of chlorpromazine but were fed the stock diet 
without added cholesterol. Six rabbits re- 
ceived only the cholesterol diet. The animals 
were given a daily ration of 100 g and food 
consumption was recorded dlaily. Body 
weights were determined every other week. 
Blood (9-10 cc) was drawn by ear vein ini- 

* This investigation was supported by Research 
Grant from National Heart Institute of N. I. H., 
Public Health Service. 

t We wish to thank the Smith, Kline & French 
Laboratories for donating this preparation. 

tially and at the end of the lst, 3rd, 6th, and 
9th weeks. Free and esterified cholwterol, 
phospholipid, Itota,l lipid, proteins and sugar 
were determined on the serum as described 
previously (3 ) . Determinations of serum bili- 
rubin (Evelyn and Malloy) were also at- 
tempted but the levels were \always too low 
to obtain quantitative readings. All animals 
survived anid were sacrificed at the end of the 
tenth week. Complete gross and microscopic 
studies of the viscera were performed. The 
aortas were stained grossly with Sudan IV 
and the distriibution of lipid plaques charted 
as previously described (3 ) . 

Results. Blood chemistry: Cholesterol lev- 
els rose progressively in all cholesterol fed 
animals but by the end of the third week it 
was apparenit that the chlolrpiromazine group 
had significantly lower values (Table I ) .  At 
the ninth week the total cholesterol of this 
group was only about one-half as high (Meam 
985, Max. 1368, Min. 760 mg/%) as that of 
those fed the 1% cholesterol diet only (Mean 
1834, Max. 2166, Min. 1535 mg/%). The ra- 
tio of free to esterified cholesterol did not 
change s i g n i f i d y  in either group. Total 
cholesterol rose slightly and transiently in 8 
of 9 chlorpromazine rabbits cm stock diet 
reaching its peak during the third week. In 
these 8 rabbits (the meam cholatmwl was 322 
mg/% (Max. 457, Min. 234). No explaina- 
tion can be given for the failure of the 9th 
rabbit to show this change. It fell in all 8 
to a meam level of 157 mg/% by the sixth 
week and w i ~ s  wi'thin normal limits at the 
ninth week. The free and ester fractim mtim 
were not altered during this ltempoirailry Ilise. 
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Totalser*mcholesterol, 10-20 g of food was left in the containers. 
None developed diarrhea. All animals gained 

ti weight consistently throughout the experi- 

mcaii ing % 
W k  of csp. 

ment. The mean weight gain in the group re- 
ceiving both chlorpromazine and chalesterol 
was significantly less (58 g/wk) than in the 
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C ' l l l ,  Il.>t I * r l  I 1  I 1lll.v 37.4 1 1 ~  1360 1834 groups receiving only chlorpromazine (103 g/ 
wk) and cholesterol only (98 g/wk). All ani- 

Serum phospholipids (Table 1 1 )  were also ele- 
vated in all cholesterol fed animals but to a 
lesser degree than serum cholesterol. The ratio 
of cholesterol to phospholipid was very similar 
in both the chlorpromazine and non-chlorpro- 
mazine treated. cholesterol fed rabbits. I t  
varied from about 3: 1 to 2: l  in most deter- 
minations. Phospholipid values were also 
slightly elevated in the third and sixth weeks 

mals were in good health throughout the ex- 
periment and after the first 2 injections of 
chlorpromazine showed no obvious signs af 
sedation. Body temperature as measured in- 
traperitoneally with a telethermometer during 
the eighth week of lthe experiment was not 
lowered significantly in chlolrpromazine 
treated rabbits. 

,\iecropsy findings. A striking inhibition 
in rabbits receiving only chlorpromazine but of lipid deposition in the aortas, heart valves, 
generallj- lagged behind the sl3ghtly elevated and pulmonary arteries was noted in all but 
Seruni cholesterol. There was, however, no one of the cholesterol fed animals that re- 
significant change in the ratio of these 2 lipid ceived chlorpromazine (Fig. 1). In these 8 
fractions. Seutral fat (calculated as previ- only a few thin patches of lipid were found 
ously described(4)) was slightly elevated in chi.efly in the aortic arch. One rabbit had 
all cholesterol fed animals especially in the fairly extensive plaques, but even in this mi-  
latter weeks of the experiment, varying from ma1 the lesions were less extensive than in 
0.48 g to 0.82 g "/o. There was no signifi- all but one of the group receiving cholesterol 
cant difference between the chlorpromazine- only. Such individual variation is a ammon 
treated and non-chlorpromazine treated cho- finding in cholesterol feeding expwimemts in 
lesterol fed groups. Seutral fat  levels re- rabbits. Rabbits receiving chlorpromazine 
niained low and remarkably constant through- only had no gross vascular disease. 
out the experiment in the group receiving only The livers of the rabbits receiving both 
chlorpromazine. Serum globulin tended to chlorpromazine and cholesterol were smaller 
rise in all chlorpromazine treated rabbits but (mean wt 103 g) and less yellow than those 
this was inconstant in degree. A few had re- that received cholesterol only (mean wt 125 
versed albumin globulin ratios on severaI oc- g ) .  They were only slightly larger and paler 
casions. Blood sugar and serum bilirubin than the livers of animals t h t  received only 
were never significantly elevated. chlorpromazine (mean wt 95 g) .  Hist* 

logically, the liver cells of the chlorpromazine Body weight and food consumption. All 

TA4BLE 11. Serum P h o q ~ l ~ ~ ~ l i p i d  : l i d  Scut r i l l  Filt  i i i  Cholesterol Fed and Chlorpromazine 
T rcJntcil R:tbhits. 

Group 
Wk of exp. 

0 1 3 6 9 

Chlorpromazinc only Phospholipid (mean mg yc) 109 74 175 141 91 
Scutrnl fat (mean g 70 j .35 .39 .45 .38 .42 

Chlorproiiiazine mid Phospliolipicl (nicnn nig $; ) 51 277 445 377 431 

Cholesterol only Phospholipid (rneanrng%,) 67 210 496 600 771 
cholesterol Kcutral fat. (meun g yo) .3a .48 .60 .55 .56 

Neutral fat (mean g 70) .38 .43 .27 .61 .82 
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treated, cholesterol fed rabbits were less 
swollen and contained less finely dispersed 
lipid droplets than did those of the cholesterol 
fed animals that received no chlorpromazine. 
N o  evidence of liver cell damage or bile stasis 
was noted in any chlorpromazine treated rab- 
hilts. Enlargemenlt and increased lipid stor- 
age was equally prominent in the adrenal car- 
tices of both cholesterol fed groups. Histdo- 
gic study of the other viscera revealed no sig- 
nificant changes that could be attributed to 
chlorpromazine administration. The mean 
heart weight of all 3 groups was approxi- 
mately the same. 

Discussion. I t  seems likely that the re- 
duced amoun't of llipid deposilted in the ar- 
terial walls in chlorpromazine treated, choles- 
terol fed rabbits is related to the lower levels 
of blood cholesterol observed in these animals 
as compared to the cholesterol fed rabbits 
that did not receive this drug. Except under 
special circumstances the degree of arterial 
lipid deposition in cholesterol fed mbbits var- 
ies directly with the degree of hypercholes- 
terolemia in our own experience. There is no 
evidence that altterations in blood lipid inter- 
relationships such as lowered cholesterol/ 
phospholipid or cholesterol/neutral fat ratios 
played any role. It is also clear that mdnu- 
trition or general debilitation were mt a fac- 
tor in inhibiting arterial lipid deposition since 
the chlorpromazine 'treated animals remained 
in good health throughout the experiment. 
The degree of inhibition of lipid deposition 
was greater than that observed previously (3)  
in cortisone treated, cholesterol fed rabbits cm 
a comparable regimen. If generalized depres- 
sion of metabolism wits involved such as oc- 
curs in hypothyroidism it might be expected 
thlat chloprwmazine would have accentuated 
hypercholesterolemlia and enhanced arterial 
lipid deposition. This was obviously not the 
case. The failure of chlorpromazine treated, 
cholesterol fed rabbits to gain as much weight 
as the control groups, suggests the possibility 
that even though these animals consumed as 
much cholesterol, its absorption from the gut 
may have been reduced. However, the mean 
weight gain in the rabbits receiving only 
chlorpromazine was as great as in thme fed 
cholesterol only. 

CHOLESTEROL 81 
CHLORPROMAZINE 

CHOLESTEROL ONLY 
FIG. 1. Extent of aortic lipid deposition in rab- 
bits fed cholesterol and inj. with chlorproulazine 
(upper row) conipared with that in rabbits fed 
cholesterol only (lower row). Black areas repre- 
sent portions of the intima covered I)? sudano- 

philic lipid deposits. 

The inhibitory effect of chlorpromazine on 
hypercholesterolemlia in these rabbits may 
have been meditated through the liver. Blood 
cholesterol levels are believed *to be closely 
regulated by the metabolism of this lipid in 
the liver(5). To support this interpretation 
is the findling tbat the livers of the chlorpro- 
mazine treated animals failed to enlarge and 
to stare as much lipid material as did those of 
rabbits that received only chwlsteml. Chjor- 
promazine is known to produce jaundice oc- 
casionally and presumably some sort of liver 
injury in man although the ex& mechanism 
has not been elucidated. The itranslient rise 
in m u m  lipids and globulin during lthe 3rd 
and 5th weeks in rabbits rewiving only chlor- 
promazine was grwter than ordinarily occurs 
in untreated rabbits and was therefore pre- 
sumably due to the drug. These changes sug- 
gest that a brief peltid of metabolic readjust- 
ment may have occurred. This period mrre- 
sponcls somewhat to the time at which jaun- 
dice appears most frequently in man after 
chlorpromazine therapy is instituted. In 
some instances these attacks of jaundice in 
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man have been associated with moderate ele- 
vations of serum chdesterol(6). This has 
usually been explained on Ithe &s of biliary 
stasis. There appean to be little evidence that 
chlorpmmazine has any striking effect on the 
usual blood lipid levels found in man. Hol- 
lister anid Kanlter(7), however? report that ilt 
may be effective in lowering blood lipid levels 
of patients with essential hyperlipemia. 

Suwzmar~ .  The blood cholesterol levels of 
cholesterol-fed rabbits given daily intramus- 
cular injections of chlorproniazine fail to rise 
as high as in rabbits fed cholesterol only. De- 
position of lipid in arteries and in the liver is 
also greatly reduced. Repeated injections of 
chlorpromazine in rabbits on stock diets may 
cause transient periods of mild hypercholes- 
t erolem i a. 
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The growth inhibitory activity of 5-bro- 
mouracil was first observed in ImtobaciZZus 
casei( 1) .  Later the substance was shown to 
be extensively incorporated in lieu of thymine 
in the deosyribonucleic acids of bacteria( 2.  
3 , 4 )  and of a T2 phage of E S C / Z U ~ C / Z ~ Q  coZi(4). 
Such findings suggest that the agent may be a 
thymine antagonist-a supposition supported 
by the near identity in size of the bromine con- 
stituent and of the methyl group of thymine 

*This investigation was supported in part by re- 
search grants ( C  415 and C 471) from the Sational 
Cancer Institute of N. I. H., V. S. Public Health 
Service, (AT (C  30-1) - 910) from the Atomic 
Energy Commission, and funds from Amer. Cancer 
SOC. and the Elsa U. Pardee Foundation. 
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( 2 ) .  Anti-thymine actions may also be in- 
volved in the potentiation by 5-bromouracil of 
the inhibitory effects of folic acid antagonists 
in L. casei( 5 ) .  Because of these findings, it 
has become of interest to ascertain whether 
5-bromouracil might potentiate the action of 
aniethopterin in the treatmenit of human leu- 
kemia.+ IVith this in mind the work pre- 
sented here was initiated as a preclinical study 
of the pharmacological actions of 5-bromoura- 
cil. During the study special interest arose in 
its catabolic fate in vivo because of the pres- 
ence of crystalline deposits in kidneys or blad- 
ders of intoxicated animals. It is the primary 
purpose of this report to dacument this find- 
ing and to present information concerning the 
chemical nature of these deposits. 

Mice. rats and dogs were the 
subjects of the present investigation. The 

Procedure. 

t Personal communication from Dr. J. H. Burch-. 
enal. 




