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high dose rates would lead to toxic concen- 
trations of the same or other substances. 

stimulates reproduction in paramecium. The 
stimulation is not due to mutation since it 
disappears immediately on removal of the cell 
from the influence of the radiation. Summary. Beta radiation administered at 

a level of from 0.77 to 3.13 rep per hour and 
X-ray radiation given at 4 or s r per hour Received May 21, 1953. P.S.E.B.M., 1953, v83. 
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Previous work in our laboratory showed 
that only a relatively small percentage of the 
cholesterol of lyophilized normal human or 
rabbit serum can be extracted by cold chloro- 
form even in 24 hours, while a large percent- 
age of the serum cholesterol of nephrotic pa- 
tients and hypercholesterolemic rabbits can 
be thus extracted( 1 ) .  The fraction extracta- 
ble in a 3-hour period, which is usually prac- 
tically the same as extracted in 24 hours, has 
been called the “readily extractable” cho- 
lesterol. 

Gofman and associates ( 2,3) have shown 
that heparin administration causes a shift in 
the lipoproteins of high Sf values into those of 
successively lower ones in the serum of hyper- 
cholesterolemic rabbits and human subjects. 
Nikkila (4) obtained the same general effect. 
Injection of heparin also has been shown to 
suppress the rate of development of athero- 
sclerosis in cholesterol fed rabbits( 3). Since 
the anticoagulant Paritol exerts the same gen- 
eral effect as heparin on blood coagulation and 
has been shown to affect serum lipoproteins 
( 5 )  , it was decided to determine if its admin- 
istration would favorably influence the con- 
centration of the “readily extractable” frac- 
tion and that of total cholesterol in hyper- 
cholesterolemic rabbits. 

Experimental. Male rabbits, weighing be- 
tween 4 and 5 Ib except when otherwise 

stated, were put on a 0.5% cholesterol diet 
prepared as follows. Fifty g of cholesterol 
were dissolved in 100 ml of chloroform and 
added to 500 g of Wesson oil. After warming 
on a water bath until practically all of the 
cholesterol was again in solution, the whole 
was added to 9450 g of Rockland rabbit pel- 
lets and thoroughly mixed. The diet was 
ready for feeding after all the chloroform had 
evaporated. It was fed to all the animals 
throughout the whole experimental period. 
The Paritol was injected intravenously using 
a 5% solution. Blood for the analytical 
studies was obtained by nicking an ear vein 
after the ear had been warmed with a heat 
lamp. The analytical procedures employed 
have been described previously ( 1 ) . 

In Exp. 1, after the animals were on the 
high cholesterol diet for about 12 weeks, the 
Paritol injections were begun. The total 
cholesterol by this time had reached an aver- 
age of 1750 mg/100 ml of serum and the 
“readily extractable” fraction constituted 
90% of the whole. The Paritol injections 
were given in amounts corresponding to 0.1 
ml of a 5% solutionflb body weight. It will 
be seen from the results, which have been 
averaged in Table I, that the Paritol injec- 
tions caused a marked drop in all the fractions 
studied. This was true in each individual 
animal as well as in the average for the group. 

* A polysuIfuric acid ester of polyafiydroman-‘ The percentage of the tota1 cholesterol preent 
uronic acid kindly supplied by wy&, Inc., Phila- 
delphia. 

t Presented at the annual meeting of the Virginia 
-4cademy of Science, May, 1953. 

in the ”readily extractable’’ form tended to 
decrease as the total cholesterol decreased. 
This was very marked in all individual cases 
where the total cholesterol had dropped to 
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TABLE I. Effect of Intravenous Administration of Paritol-C on Serum Lipids of Kypercholcatcrolemic 
Rabbits. 

Scrum c.01- 
--lvg c'onz'. of serum lipids7 R..E. chol. levtion, to- 

Exp. S o .  of T. R.E. S.F.+ as % T. tal elapsed 
KO. animals cliol. c.1101. CllOl. chol. time, days Remarks 

~ 

cc % % High cholesherd diet 12 wk 

1.09 .80 1.58 i 3  3 Same animals, Yaritol 2 days. 
1 H.(* 1.i5 1.5; 2.61 0 0 0 Uoiitrol sera before Paritol 

Bled 24 Iir after last inj. 
.54 1.36 7 1  6 Same animals, Paritol 2 addition-. 

:il inj. Bled 24 hr after last inj, 
- *  

. I  0 

High cholesterol diet 3 wk 
Control sera before Paritol 
Same animals, Paritol 2 inj. a wk 

f o r  2 wk. Bled 72 hr after last 
irij. 

Same after 3 inj. a w k  for 3 more 
wk. Bled 48 hr after last inj. 

Same after similar inj. for 2 more 
wk. Bled 48 hr after last inj. 

Pair-fed controls. No Paritol 
Animals bled a t  samc time as cor- 

responding Paritol inj. animals 

1.30 
-58 

2.63 
1.31 

90 
Cj i 

0 
14 

.(f4 1.31 84 

42 .T4 .31 1.1; 73 

-1 

. I  3 

1.08 
1.tii 
2.48 

83 
82 
95 
92 

0 
14 
28 
42 

High cholesterol diet li wk 
i) -.-. .)() 2.12 3.46 93 0 (Jantrol sera before Paritol 
1.19 1-14 2.W 9; .5 Same animals, Paritol 2 days. 

Bled 72 hr after last inj. 
1.25 1.13 2.00 9 0 9 Same after 2 inj. alternaze days. 

Bled 48 hr aftcr last inj. 
.&i 3 2  1.30 51 14 Same d t e r  2 more inj. alternate 

days. Bled 72 hr after last inj- 

.1 L 3 

-31 1.10 45 2 1  Same after 3 more inj. alternate 
days, then 2 inj. consecutive 
days. Bled 24 hr aftor last inj. 

Same after 4 more inj. consecu- 
tive days. Bled 48 hr after last 
in$. 

E'air-fed controls. KO Paritd. 
-%nimals blcd at same time ahl cor- 

responding Paritol inj. animals 

.69 .30 1.05 43 

2.12 
1.83 
1.36 
1.63 
1.43 
1.17 

3.39 
3.52 
2.24 
2.44 
8.35 
2.02 

93 
100 

88 
9 i  
91 
63 

0 
5 
9 

14 
91 
26 

Blood sarrrples from E'aritol-injected animals were obtained just before next injection. 
T. chol. = Total cholesterol. R.E. chol. = Readily extractable cholesterol. N.F. + chol. = Neutral 

fat plus c,holesterol. 

around 700 mg %. Actually no test animal 
in any experiment with a total cholesterol 
below 600 mg 70 showed over 40% of the 
total cholesterol present in the "readily ex- 
tractable" form. 

In  Exp. 2 the animals were on the high 
cholesterol diet for only 3 weeks when the 
Paritol injections were begun. Four of the 

animals were given Paritol and 3 were kept as 
controls so as to show the effect of the diet 
alone on the lipid fractions under study. Each 
injected animal received 1 ml of the 5% 
Paritol solution at each injection. All ani- 
mals were fed throughout the whole experi- 
mental period, except for the first couple of 
days, 20 g of diet/lb of body weight as deter- 
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mined at the time of the first Paritol injec- with that of the injected animals. The dif-. 
tion. The injected animals ate very poorly 
for 2 days following the first Paritol injection, 
so the food intake of the controls was kept 
down to 10 g/lb of body weight during this 
period. Subsequent injections of the anti- 
coagulant did not affect the animals’ appetites 
in any way and all ate the full 20  g/lb of 
body weight, except on several occasions when 
a small amount was left, especially by the 
controls. It will be seen that the Paritol in- 
jections caused a drop of around 50% in the 
concentration of the various lipid fractions, 
while a t  the same time the concentrations of 
these fractions in the sera of the control ani- 
mals rose to a high level during the same 
period. In the control series (Table I, Exp. 
2 )  2 of the animals were fairly resistant to the 
development of hypercholesterolemia as in- 
dicated by a considerably lower total chdes- 
terol level at the time the Paritol injections 
were begun, but developed high values as the 
experiment progressed. All animals gained 
between 1.25 and 1.5 lb in weight during the 
experimental period. The animals used in 
Exp. 3 were in the laboratory for several 
months before they were used and were con- 
siderably larger than those used in the other 
experiments. Their general appetite was 
considerably less than that of the animals 
used in Exp. 2. They were on the cholesterol 
diet for 6 weeks before the injections were 
begun and by this time the average total 
cholesterol was 2280 mg % of which the 
”readily extractable” fraction constituted over 
9070. Since the animals were not eating well, 
only 10 g of food/lb body weight was fed each 
day. The test animals always ate their food 
but one control often left some. This animal, 
however, in spite of its lower food consump- 
tion, consistently exhibited a higher serum 
cholesterol concentration than its accompany- 
ing control. The same general results were 
obtained in this experiment as in the previous 
ones. I n  this experiment, however, even the 
control animals showed a decided drop in the 
various fractions, but it was small compared 

ference in the response of the controls in this 
experiment and in Exp. 2 is undoubtedly due 
to the fact that their food consumption, and 
consequently cholesterol intake/lb of body 
weight was only about 5070 of that of the ani- 
mals in Exp. 2. 

When the data are examined as a whole, it 
will be seen that the changes in the neutral fat 
plus cholesterol tended to follow rather closely 
those of total cholesterol, a decrease or in- 
crease in one being usually accompanied by 
a roughly proportional change in the other. 
Since the neutral fat plus cholesterol frac- 
tion includes free cholesterol, ester cholesterol, 
and neutral fat the changes noted in this frac- 
tion are additional evidence in support of the 
observed changes in total cholesterol following 
the Paritol injections. 

Phospholipid phosphorus determinations 
were carried out on all sera and they were 
found to vary more or less with the total 
cholesterol. The anticoagulant D icumarol 
was injected intravenously at  a level of 50 
mg/day for 2 days into several animals with- 
out any effect on any of the lipid fractions 
being studied. 

Summary. The intravenous injection of 
Paritol-C into hypercholesterolemic rabbits 
has been shown to cause a marked drop in the 
‘ ‘readily extractable” cholest er 01 fraction, as 
well as in total cholesterol. 
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