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(10). This suggests that the effect of carbo- 
hydrate metabolism on protein synthesis may 
not require insulin specifically, but that in- 
sulin increases carbohydrate metabolism and 
also probably stimulates protein synthesis di- 
rectly. Evidence that 'insulin directly stimu- 
Iates protein synthesis from 14C-amino acids 
has been presented previously, puromycin 
being shown to inhibit protein synthesis 

Insulin stimulation of fat  cell protein syn- 
thesis in the absence of glucose has not been 
reported with intact rat fat  pad preparations 
(6-9))  but only in the isolated fat cell prepa- 
ration (lo). The method of protein determi- 
nation used with the isolated fat cells 'is prob- 
ably more sensitive to small changes in pro- 
tein synthesis than the extraction techniques 
utilized with intact fat pads and may, in 
part, expla'in this discrepancy. In all other 
respects studied, the metabolic activity of 
isolated fat cells and of the intact fat pad 
would appear to be similar. 

Summary. Effects were studied of insulin 
and of varying the concentration of glucose 
upon ~ - l e u c i n e - ~ ~ C  (UL) metabolism by !so- 
lated rat epididymal adipose tissue cells. At 
lower glucose concentrations, insulin in- 
creased COa formation and lipid synthesis 
from labelled L-leucine. At higher glucose 

( 10) 9 

concentrations insulin decreased apparent 
CO2 formation and lipid synthesis. Insulin 
stimulated protein synthesis at  all levels of 
glucose concentration studied, but the in- 
crement was less a t  h'igher glucose concentra- 
t ions. 
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cholesterol-fed rabbits markedly reduces the 
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TABLE I. The Effect of Daily Doses ( 4  mg) of Methylprednisolone (Medrol) on Plasma Total Choles- 
terol and Triglyceride Cancentrations in Normal and Cholesterol-Fed Rabbits. 

~~ ~- ~ 

Plasma total Plasma triglyc- 
Mean body Mean liver Mean spleen cholesterol (C) erides (TG) 

Group wt. 0%) wt. (g>  wt. ( g )  (mg/100 ml) (mg/100 ml) C/TG 

Control 2.9 -+ 0.3" 79 & 7 1.4 f 0.2 63 2 12 88 f 13 0.8 
Medrol 2.5 2 0.2 154 -c 9 1.7 2 0.3 660 & 162 1733 2 2 3 5  0.3 

Cholesterol + Medrol 2.5 0.3 158 f 3 8.0 1.5 4300 -c 350 2667 f 35 1.6 
Cholesterol (1% in diet) 3.3 & 0.2 132 2 2 6  3.8 2 0.4 1800 t 20 377 2 43 4.9 

the aorta. S'ince Fisher and Tapper (5) actu- 
ally observed a decrease in the histochemical- 
ly detectable acid mucopolysaccharides (AM- 
PS) in the aortas of rabbits fed choles- 
terol and treated with cortisone, a study was 
undertaken to determine which, if any, of the 
major classes of aortic AMPS are affected. 

Materials and Methods. Twelve adult male 
rabbits (New Zealand white strain) weigh- 
ing 2-3 kg were divided into two groups of 
six animals each. One group was fed Purina 
rabbit chow and the other received the same 
diet containing 1% cholesterol (10 g of 
cholesterol in 75 ml of corn oil/kg of chow). 
The same amount of corn oil was added to 
the control chow diet. Food intake for each 
animal was restricted to 150 g/day (which 
was completely consumed by each rabbit) in 
order to minimize any differences in food 
intake that might arise dith ad libitum feed- 
ing. Three animals in each group were given 
daily intramuscular injections of 4 mg of 
methylprednisolone2 ( Solu-Medrol, Medrol, 
The Upjohn Co., Kalamazoo, Mich.) during 
the two month duration of the expetiment. 
Medrol was selected because of its reportedly 
low mineralocorticoid activity. Prior to sac- 
rifice, the animals were fasted for 12 hr, and 
blood samples were taken by cardiac punc- 
ture. The blood was collected in heparinized 
tubes and the separated plasma was analyzed 
for total cholesterol and triglycer'ide concen- 
trations (6, 7) .  The animals were then sac- 
rificed by means of an intrathoracic injection 
of Somlethal (sodium pentobarbital). The 
aortas were quickly excised, and adherent 
blood and fat were removed and the adventi- 
~~ ~~ ~ ~ ~ 

2 The Medrol preparation was generously supplied 
by Dr. Samuel E. Stubbs of The Upjohn Co. 

tia was carefully stripped from the arteries. 
Tissue samples from the midsection of the 
aortic arch and from the thoracic region of 
the aorta were fixed in neutral formalin and 
the remainder of the artery was frozen and 
stored at -20' to await chemical analysis. 
The livers and spleens were we'ighed and sec- 
tions of these tissues together with sections 
taken from lung and kidney were also fixed 
in neutral formalin. The tissues were 
imbedded in paraffin and stained with hema- 
toxylin and eosin. Frozen sections of the 
unimbedded tissues were also prepared and 
stained with Sudan IV in order to show the 
presence or absence of lipids in these tissues. 

The acid mucopolysaccharide (AMPS) 
composition of each aorta was determ'ined by 
a modification of the procedure of Schiller et 
al. (8, 9). In this procedure, the aortas were 
defatted in a Soxhlet extraction apparatus 
with chloroform-methanol (2 :  1) and then 
hydrolyzed with papain. The papain digest 
(approximately 5 ml) was applied to a 
column (1 X 15 cm) of Dowex 1 (B'io-Rad 
AG-1 X 2, Calbiochem.) and the AMPS were 
eluted by a sodium chloride concentration 
gradient. The eluate was analyzed for hex- 
uronic acid by the carbazole method (10) 
using D-glucuronolactone as a standard, and 
the results are expressed as pg of D-ghl- 
curonolactone/100 mg of dry, defatted tis- 
sues. The aortic AMPS were thus separated 
into four components: ( i )  hyaluronic acid 
(HA), eluted in 0.5 M NaCl, ("l) an uniden- 
tified AMPS, eluted in 0.8 M INaCl, (iii) 
heparitin sulfate (HS), eluted in 1.25 M 
NaCl, and (iv) the chondroitin sulfates 
(CS), eluted in 2.5 M NaCl. 

Results. The administration of Medrol to 
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rabbits on a cholesterol-free diet induced 
very large increases in both plasma choles- 
terol (C) and plasma triglyceride (TG) con- 
centration (Table I), although the C/TG 
ratio was somewhat reduced. Cholesterol 
feeding produced an elevated plasma choles- 
terol concentration but had a much smaller 
effect on the levels of TG. Medrol markedly 
enhanced the hypercholesterolem'ia induced 
by the cholesterol diet and produced a large 
increase in the TG levels. These animals had 
a combined plasma cholesterol and TG con- 
centration of approximately 7 g/100 ml. How- 
ever, Med'rol had the effect of reducing the 
C/TG ratio in the animals fed cholesterol. 
Despite these large increases in plasma 
cholesterol and triglycefide concentrations, 
no atherosclerotic lesions were observed in 
the aortas of Medrol-treated animals. On the 
other hand, severe fatty lesions were seen 
(mainly in the arch) in the aortas of every 
cholesterol-fed rabbit nor receiving the hor- 
mone. 

All of the animals fed choleslterol and 
treated with Medrol exhibited a severe fatty 
infiltration of the spleen. Microscopic exam- 
ination of the spleens taken from cholesterol- 
fed animals not receiving Medrol revealed a 
slight lipid accumulation but the spleens of 
every an'imal given the cholesterol-free diet 
appeared normal. Splenomegaly was observed 
in every animal fed cholesterol but was more 
pronounced in the Medrol-treated group 
(Table I). Every Medrol-treated rabbit de- 
veloped hepatomegaly and every cholesterol- 
fed animal had a fatty lever as revealed by 
visual and microscopic examination. Micro- 
scopic examination of the lungs of both hor- 
mone-treated and untreated animals fed 
cholesterol revealed definite atherosclerotic 
lesions in the pulmonary arteries. 

In normal rabbit aortas, the chondroitin 
sulfates were present in the highest concen- 
tration followed in order .of decreasing con- 
centration by HS, the 0.8 M NaCl fraction 
and HA (Table 11). Cholesterol feeding s'ig- 
nificantly lowered the levels of HA and the 
0.8 M NaCl fraction but had no effect upon 
the other AMPS fractions or on the total 
concentration of AMPS. The administration 
of Medrol to animals given the regular chow 

a 

8 

m .  m 0 

h 
c .- 
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diet decreased only the concentration of HA, 
but Medrol and cholesterol together caused a 
marked increase in the 0.8 M NaCl fraction 
and a lesser 'increase in the CS fraction. A 
comparison of the data from Medrol-treated 
animals fed chow diet with the data from 
Medrol-treated animals receiving cholesterol 
revealed differences in only the HA and 0.8 
M NaCl fractions. However, a comparison of 
the data from the latter group with those 
f rom the cholesterol-fed animals not receiving 
Medrol revealed an 'increase in all AMPS 
fractions except HS. 

Discussion. In the present study, ilt was 
clearly demonstrated that a high dose level of 
Medrol inhibits the development of athero- 
sclerotic lesions in the aortas of rabbits fed 
cholesterol despite a marked hyperlipemia. 
Associated with this protective effect was an 
a1 teration in .the acid mucopolysaccharide 
composition of the intima-media of the aorta. 
The very high plasma levels of cholesterol 
and triglycer'ides were probably responsible 
for the pronounced lipid infiltration observed 
in the spleens of these animals. 

There is evidence that the protective effect 
of glucocorticoids may be due to changes in 
both the circulating lipids and the AMPS 
composition of the aorta. Moss and Drury 
( 11 ) demonstrated that cortisone can alter 
the flotation pattern of circulating lipids by 
elevating the concentrations of the S f  12-400 
lipoproteins and it was suggested that this 
may shift the circulating cholesterol into a 
relatively nonatherogenic lipoprotein frac- 
tion. Adlersberg et al. (4) found that the 
administration of hyaluronidase to rabbits 
fed cholesterol partially abolished the anti- 
atherogenic action of cortisone, and they pos- 
tulated that the ground substance of the aor- 
ta was involved in the protective effect of the 
hormone, possibly through an alteration in 
the permeability of the aortic wall to circulat- 
ing lipids. In the present study, atherosclero- 
tic lesions were observed in the pulmonary 
arteries of cholesterol-fed rabbits whether or 
not they were treated with Medrol. There- 
fore, connective tissue changes in the aorta 
may be more important than plasma lipid 
changes 'in the protective effect of Medrol 
since it is unlikely that lipid differences exist 

between the blood passing through the lungs 
and that coming in contact with the aortic 
wall. 

Fisher and Tapper (5)  found that cor- 
tisone decreased the metachromatic staining 
properties of aortas from cholesterol-fed rab- 
bits, but in the present study an increase 
rather than a decrease in the total concentra- 
tion of aortic AMPS was produced by Me- 
drol treatment. This increase was due largely 
to the 0.8 M NaCl fraction which contains 
AMPS of relatively low sulfate content (9). 
Since metachromatic staining is related to the 
degree of sulfation of the AMPS, an increase 
in the 0.8 M NaCl fraction might result in a 
decreased metachromatic staining of the tis- 
sue. This staining property of the aorta may 
also be influenced by the amount of 'interac- 
tion between AMPS and connective tissue 
proteins and hence is not always a reliable 
index of the AMPS content of the tissue. 

Except for its effect upon hyaluronic acid, 
Medrol did not significantly alter the aortk 
AMPS composition in animals fed the regular 
chow diet. Yet it produced significant changes 
when cholesterol was fed and actually re- 
versed the aortic AMPS effects usually seen 
when cholesterol alone is fed. Forman et al. 
( 12)  found that prolonged cholesterol feeding 
stimulated the synthes'is of sulfated AMPS 
in aortas, and Thomas (13) showed that cor- 
tisone inhibits the degradation of AMPS by 
lysosomal enzymes, presumably by the stabil- 
ization of the lysosomal membranes. It has 
been shown by others (14) that cortisone 
produces abnormal inflammatory and repara- 
tive reactions following aortic damage. There- 
fore, it is possible that Medrol interferes with 
the sulfation of chondroitin sulfate, the syn- 
thesis of which may have been stimulated by 
prolonged cholesterol feeding, and 'it may 
have also inhibited the normal degradation of 
CS. This could explain the accumulation of 
AMPS of low sulfate content (the 0.8 M 
NaCl fraction) and the accumulation of 
chondroitin sulfates. 
Summary. Methylprednisolone (Medrol) 

was administered to normal and cholesterol- 
fed rabbits for a period of 2 months, and its 
effects upon plasma cholesterol and trigly- 
ceride concentrations and upon the content of 
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aortic acid mucopolysaccharides (AMPS) 
were studied. Rabbits fed a chow diet de- 
veloped both a hypercholesterolemia and a 
hypertriglyceridemia in response to Medrol, 
and the already elevated cholesterol and 
triglycefide levels induced by cholesterol 
feeding were further elevated by Medrol. 
Despite the hyperlipemia, none of the Me- 
drol-treated animals developed aortic athero- 
sclerosis. Medrol had no significant effect 
upon the total aortic AMPS content in con- 
trol animals but it did alter the aortic AMPS 
content and pattern of cholesterol-fed rab- 
bits. The most significant effect was an in- 
crease in an AMPS of low sulfate content. 
Since all animals fed cholesterol developed 
some degree of pulmonary atherosclerosis, it 
is postulated that the antiatherogenic action 
of the hormone on the aorta ‘is more closely 
related to alterations in the AMPS pattern 
than to changes in the pattern of circulating 
lipids. 
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ALLAN HORNSLETH (Introduced by F. B. Bang) 
Institute of Medical Microbiology, University o j Copenhagen, Copenhagen, Denmark 

I t  has been established, that the comple- 
ment fixation (CF) test is of limited value 
for the diagnosis of respiratory qirus infec- 
tion in infancy and early childhood ( 1 ,  2 ) .  In 
both adeno- and parainfluenza virus infec- 
tions, and especially in respiratory syncytial 
(RS) dirus infection, not all of the diseased 
children from whom virus can be isolated, 
develop a significant antibody response as 
revealed by the CF test. 

This might be explained in part by the fact 
that the 19 S (yM) immunoglobulin which 
is detected as the first antibody ‘in many 
primary virus infections has little comple- 
ment-fixing activity (3 ) .  

I t  was shown by Grubb (4) and Jones ( 5 )  

that the polysaccharide dextran (6) reveals 
incomplete rhesus antibody when added in 
certain concentrations to the mixture of eryth- 
rocytes and serum. I t  had been shown some 
years earlier ithat bovine serum albumin is 
also a valuable diluent for rhesus typing re- 
agents (7). 

With the purpose of increasing the sensi- 
tivity of the diagnostic C F  test for respiratory 
infections, the mixture of antigen, test 
serum, and complement has been supple- 
mented with dextran and incubated overnight 
before the addition of the hemolytic system. 

The CF titers obta’ined in tests performed 
with differenit dextran concentrations are re- 
ported in the present paper. Different respi- 


