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Abstract-Cycloheximide produced a IO-fold increase in the incorporation of glucose into lipids of the 
rat epididymal fat pad and a 43 per cent decrease in plasma free fatty acids. These changes were observed 
2 hr after the intraperitoneal injection of 1 mg/kg of the antibiotic to male rats fasted for I&20 hr and 
weighing between 120 and 17Og. Under the same conditions, subcutaneous adipose tissue showed a 2-fold 
increase, while brain, liver and brown adipose tissue did not give any response. The IO-fold increase was 
absent in fed rats and was lower (4-fold) in male animals weighing over 250g and in 12@-170 g female 
rats when the parametrial adipose tissue was studied. The higher incorporation of glucose into lipids pro- 
duced by cycloheximide was also smaller in the epididymal fat pad from orchiectomizcd (2-fold), adrena- 
lectomized (3-fold) and alloxan diabetic (7-fold) rats. Hormonal substitutive treatment with testosterone 
in orchiectomized animals and with cortisol, corticosterone or epinephrine in adrenalectomized animals 
did not elicit the response obtained in intact rats. The relative distribution of the label from radioactive 
glucose into lipid extracts between glycerol and fatty acids after cycloheximide treatment resembles that 
found in control rats, but differs from that observed after insulin administration. Actinomycin-D, chloram- 
phenicol and puromycin did not mimic the action of cycloheximide on lipid metabolism. Epididymal fat 
pads obtained from fasted male rats injected 1 hr earlier with cycloheximide showed. after 60 min of incu- 
bation, a 5-fold increase in the incorporation of glucose into lipids, a 37 per cent increase in the release 
of glycerol and a 36 per cent diminution in the release of free fatty acids into the incubation mixture. 
when compared to the values obtained with the tissues of the control animals. It is postulated that in 
the rat epididymal fat pad cycloheximide has a marked lipogenic effect together with an accelerated fatty 
acid re-esterification which is independent of both insulin secretion and inhibition of protein synthesis. 

Cycloheximide (Actidione), an antibiotic isolated by 
Whiffen et al. [I] and Leach et ul. [2] from Strepto- 
myces griseus, is a widely used inhibitor of protein syn- 
thesis [3-71. A metabolic response impaired by 
administration of this antibiotic is usually interpreted 
as dependent on dr novo protein synthesis. Thus, in 
lipid metabolism, it has been reported that the induc- 
tionoffattyacid biosynthesis in L cells deprived ofexo- 
genous fatty acids [8] and the lipolysis stimulated by 
growth hormone in fat cells [9] are blocked by the 
presence of Actidione. In addition, it has been observed 
that in rat liver cycloheximide inhibits the activity of 
diglyceride acyl transferase [lo], favors the accumu- 
lation of triglycerides [I l] and decreases the conver- 
sion of [14C]acetate into cholesterol, CO, and fatty 
acids [12]. All these effects have been attributed to the 
inhibition of piotein synthesis produced by the anti- 
biotic. Paradoxically, it has been observed that cyclo- 
heximide produces a stimulation of amino acid incor- 
poration in liver microsomes [13] and an increase in 
the RNA content of regenerating liver and of the 
adrenal glands [ 141 in rats. 

During study of the action of adenosine on lipid 
metabolism of rat epididymal fat pad [ 151, cyclohexi- 
mide was used to explore the role of de MWO protein 
synthesis in the effect of the nucleoside. Unexpectedly, 
cycloheximide alone produced a more drastic effect on 
lipid metabolism than did adenosine. The aim of the 

present paper is to give a preliminary characterization 
of this effect. 

MATERIALS AND METHODS 

Cycloheximide, chloramphenicol, alloxan mono- 
hydrate and corticosterone-21-acetate were obtained 
from Sigma Chemical Co., puromycin dihydrochloride 
from Maror Chemical LTD; epinephrine from Servet 
Laboratories; depot-testosterone from Schering and 
actinomycin-D from Calbiochem. Hydrocortisone 
hemisuccinate was a generous gift from Upjohn de 
Mkxico, S. A., [U-‘YJ]glucose was obtained from Inter- 
national Chemical and Nuclear Corp., and z-glycero- 
phosphate dehydrogenase and glycerokinase from 
Boehringer und Soehne, Mannheim. 

The experiments were generally performed with 
male Wistar rats weighing between 120 and 170 g and 
fasted for 16-20 hr. Other animal conditions used are 
indicated in the figures and tables. 

Bilateral orchiectomy was performed according to 
usual techniques, conserving the epididymus and the 
epididymal fat pad. The animals were used at least 4 
days after surgical treatment in order to minimize any 
testosterone effect [ 161. Where indicated, an intramus- 
cular injection of 5 mg depot-testosterone in vegetable 
oil was used as androgen replacement therapy 1173 
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and these animals were used 7 days after both orchiec- 
tomy and testosterone adn~inistration. 

Bilateral adrendlectomy was performed according to 
usual techniques. Adrenalectomized rats were main- 
tained at constant room temperature (20”) with 0.85% 
NaCl instead of drinking water. Animals were used at 
least 72 hr after adrenalectomy. Where indicated. hyd- 
rocortisone hemisuccinate. 25 mg/kg [ 181, corticoster- 
one-21-acetate, IO mg/kg [ 191, or epinephrine, 1 mg/ 
kg [ZO]. was administered intraperitoneally 120 min 
before sacrifice as substitutive therapy. 

Rats fasted for 30 hr were made diabetic by the in- 
traperitoneal injection of 120 mg,ikg of alloxan mono- 
hydrate [21] dissolved in 0.001 N HCI [22]. Alloxan- 
treated rats were used only when they had blood giu- 
cost levels between 200 and 460 mg/iOO ml under fed 
conditions. The animals were injected intraperi- 
toneally with saline or with 1 mg/kg of cycloheximide 
suspended in saline and were sacrificed by decapitation 
and exsanguination at different times after the injec- 
tion, Although the animals were not subject to strict 
feeding and lighting schedules, all of them were kept 
under the same conditions. The rats were selected ran- 
domly. Five min prior to sacrifice, [U-‘4C]-glucose 
(sp. act.. 180 mCijm-mole) was administered intrapcri- 
toneally at a dose of 20 &i/kg. 

For epididymal fat pad inclIbations, groups of rats 
were decapitated 60 min after injection of saline or cyc- 
loheximide. The epididymal fat pads were removed as 
fast as possible with minimal handling, rinsed in 085~~ 
NaCl. and incubated for I hr in a metabolic shaker at 
37” in 25-ml stoppered flasks containing, in a 3 ml final 
volume: Krebs-Ringer bicarbonate buffer, pH 7.3; 150 
mg bovine serum albumin (fraction V); 3 ICi of 
labeled glucose and 33.34 Llmoles of nonradioactive 
hexose.Thesameexperimental design was used to inves- 
tigate possible changes in glycerol and fatty acids pro- 
duction in response to administration of cyclohexi- 
mide in ciao. 

Lipids were extracted according to Folch (‘1 al. [23]. 
The distribution of label in the lipids was studied by 
the method of Kornacker and Ball [24], with several 
modifications: non~~poilifi~~ble material was extracted 
with petroleum ether and the glyceride-glycerol esti- 
mation was done directly by counting the sample after 
fatty acid extraction. Plasma was prepared from hepar- 
inized blood and all samples showing traces of hemo- 
lysis were discarded. Radioactive measurements were 
made in a Packard Tri-Garb liquid scintillation 
spectrometer in a toluene solution of 2,5-p-phenylene- 
bis-(5-phenyloxazole); glyceride-glycerol radioacti- 
vity was counted in Bray’s solution [25]. Blood glu- 
cose concentration was determined according to the 
method of Nelson and Somogyi [26]; free fatty acids 
and glycerol were estimated by the methods of Dole 
and Meinertz [27] and Wieland [ZS] respectively. 
Total purines and pyrimidilles were quantified by the 
method of M&tire and Smith [29]. 

Statistical significance of the differences between 
comparable groups was determined by the Student t- 
test. 

RESI’LTS 

Time, doses and tissues 

The administration of cycloheximide at a dose of 1 
mg/kg of body weight produced a significant increase 

TIME (mint 

Fig. I. Effect of cycloheximide on the incorporation of 
radioactive glucose into lipids of the epididymal fat pad as 
a function of time. Specific activity in control rats (O---O), 
net incorporation in control rats (A----A); specific acti- 
vity in ratsinjected with cycloheximide (e--O), and net in- 
corporation in rats injected with cycloheximide (A----A). 
Vertical lines represent the standard error of the mean of 

at least five animals. 

in the incorporation of [‘4C]-glucose into the lipids of 
the epididyma1 fat pad. The results are presented in 
Fig. 1 and. whether expressed as specific activity or as 
net incorporation, a parallel response can be obser\red. 
The maximum effect was found 120 min after cyclohex- 
imide administration; however, the difference from the 
control was statistically significant even at 30 min after 
administration of the antibiotic (30 min, P < 001; 60 
and 120 min. P < 0.001; and 180 min, P < 0.005). In 
a different set of experiments, [‘4C]-glucose was in- 
jected simultaneously with the antibiotic 2 hr before 
the sacrifice of the animals. Under these experimental 
conditions, incorporation of radioactive glucose into 
lipids of the epididymal fat pad was 4.30 + 1.84 cpm/ 
mg of lipids in four control animals and, in six rats 
injected with the antibiotic, 16.45 + 7-19 cpm/mg of 
lipids. (Values are means & S. E. ) Therefore the “pulse 
type” of experiment was preferred to study this action 
of the.antibiotic. Different doses were tested at 120 min 
and the best action was detected with the dose initially 
used (1 mg/kg) (Fig. 2), which is within the range 
usually employed to obtain inhibition of protein syn- 
thesis ill aioo [lo, 1 I]. This inhibition of the synthesis 
of proteins is observed 10 min after administration of 
the antibiotic [30] and is still present 3 hr later [lo]. 

A study of the action of cycloheximide on the trans- 
formation of radioactive glucose into lipids in tissues 
with an active lipid metabolism is presented in Fig. 3. 
In the epididymal fat pad, a lo-fold increase was 
detected; the subcutaneous adipose tissue responded 
with a Z-fold increase. Under the conditions described 
in this experiment, no effect was detected in brain, 
brown adipose tissue or liver. It has been shown that 
the epididymal fat pad has a more active metabolism 
than does the subcutaneous adipose tissue 1311; there- 
fore, the higher response obtained in this tissue is not 
surprising. 

Other ir7hibitor.s of proteirz synthesis 

A possible effect of other inhibitors of protein syn- 
thesis on lipid metabolism of the epididymal fat pad 
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Fig. 2. Doseeresponse curve of cycloheximide on the trans- 
formation of [UL-14C-~] glucose into lipids of the epididy- 
ma1 fat pad. The value at I mg/kg of body weight is the same 
as that at 120 min in Fig. I. Other specifications as in Fig. 1. 

was also explored. Since puromycin has a rapid and 
transient inhibitory effect on protein synthesis 1321, its 
action was studied 1 hr after administration. For 
actinomycin-D and chloramphenicol, the effect was 
explored 2 hr after injection. Under the conditions de- 
scribed in Fig. 4, none of the tested compounds shared 
with cycloheximide the capacity for increasing the 
transformation of labeled glucose into lipids. 

Age andftieding corlditiom 

Two factors that influence the lipogenic action of 
Actidione on the rat epididymal fat pad are the weight 
and feeding conditions of the experimental animals 
(Table 1). A total of 15 rats was used in each of the 
saline and cycloheximide-treated groups. These rats 
were used in several experiments performed on differ- 

E.FP S A.T 6. A .T. BRAIN LIVER 

Fig. 3. Effect of cycloheximide on different tissues with 
active lipid metabolism. The animals were sacrificed 2 hr 
after injection of the antibiotic. The values for the epididy- 
ma1 fat pad are the same as in Fig. 1. E. F. P. = epididymal 
fat pad; S. A. T. = subcutaneous adipose tissue; B. A. T. = 

brown adipose tissue. Other indications as in Fig. 1. 

0 SALINE 
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Fig. 4. Comparative effect of different inhibitors of protein 
synthesis on the conversion of labeled glucose into lipids of 
the epididymal fat pad. All the inhibitors were injected in- 
traperitoneally: actinomycin-D. I mg;kg of body 
weight 1331: puromycin, 50 mg/kg of body weight [34]; and 
chloramphenicol. 750 mg/kg of body weig!rt [I 11, The 
values for cycloheximide and its saline control were taken 
from Fig. I. CYC = cycloheximide; ACT = actinomycin- 
D; PUR = puromycin; CHL = chloramphenicol. Other 

indications as in Fig. I. 

ent days; therefore this response was not an isolated 
phenomenon, As shown in Table 1, rats treated with 
cycloheximide and weighing more than 250 g present 
only a 4-fold increase in incorporation of ‘%’ from glu- 
cose into lipids. The antibiotic treatment in fed rats 
produced a very slight effect without statistical signifi- 
cance. In addition, the conversion of [U-14C]-glucose 
into lipids was greater in saline-treated fed animals 
than in fasted rats, in agreement with the results of 
Boxer and Stetten [34]. 

Role qf’horrnoues 

&.~a/ hormorzes. The effect of cycloheximide was 
tested in the parametrial adipose tissue of fasted female 
rats, The response elicited was lower than that 
observed in the epididymal fat pad of male rats (Table 
2). Due to the different magnitude of response accord- 
ing to sex, the effect of the antibiotic was explored in 
orchiectomized and in orchiectomized testosterone- 
treated rats (Table 2). The IO-fold increase in the incor- 
poration of labeled glucose into lipids was lowered to 
a 2-fold increase by orchiectomy, susequent testoster- 
one treatment of the orchiectomized rats, as described 
under Methods, was unable to reverse this diminution. 

Adrenal hormones: Since some of the effects of Acti- 
dione have been attributed to adrenal secre- 
tions [ 13, 141, the action of this drug on epididymal fat 
pad was explored in adrenalectomized rats. Adrenalec- 
tomy decreased the magnitude of the cycloheximide 
effect, with only a 3-fold increase in the incorporation 
of radioactive glucose into lipids (Table 3). Substitutive 
treatment with cortisol, corticosterone or epinephrine 
in adrenalectomized rats failed to restore the cyclohex- 
imide effect to the lo-fold level observed in intact ani- 
mals. Furthermore, corticosterone lowered the re- 
sponse to a 2-fold increase (Table 3). The increase in 
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Table I. Role of physiological conditions, weight and feeding on the response to cycloheximide in the epididymal 
fat pad* 

Feeding Weight Subslance Specific activity 
conditions (g) injected (cpm/mg of lipids] Ratio? 

P 
value 

Fasted 

Fed 

120-170 

250 

!2@170 

Saline 

Cyclolleximide 

Saline 

Cycloheximide 

Saline 

Cycloheximide 

7-62 f 1.05 IO-10 < OGol 
(15) 

77.48 * 967 
(15) 

6-47 i 0.66 4.22 < 0.02 
(3) 

27.33 f 7.18 
(7) 

52.86 & IO.44 I.19 < 0.6 
(5) 

63.10 k II.33 
(5) 

* The conversion of radioactive glucose into lipids in the epididymal fat pad was studied in rats red ad lib. and in 
rats fasted for 16-20 hr. The results are expressed as the mean i S. E. with the number of observations in parentheses. 
The data for fasted animals, 12&i 70 g, were taken from Fig. I 

4 Cyc!~heximide~sa!ine. 

the incorporation of [‘VI-glucose into lipids pro- 
duced by epinephrine alone is in agreement with the 
findings of Leboeuf rt a/. [353. 

Insulin. Insulin is one of the hormones with con- 
siderable influence on lipid metabolism in adipose tis- 
sue. To determine whether the action of cyclohcximide 
was insulin-dependent, the effect of the antibiotic was 
assayed in alloxan-diabetic rats. Cycloheximide pro- 
duced the expected effect in fasted diabetic animals, 
but failed to eiicit a response in fed rats (Table 4). 

A characteristic of the lipogenic action of insulin 
when [“4C]-glucose is used is unequal distribution of 
the label between fatty acids and glyceride-glycerol, 
favoring the former moiety [36]. Cycloheximide 
behaved differently from insulin in that the antibiotic 
increased the label equally in both parts of the trigly- 

ceride molecule without producing changes in its dis- 
tribution (Table 5). 

Changes in circulating,fiuids 

Blood glucose and glycerol, free fatty acids and total 
purines and pyrimidines of the plasma were studied in 
an attempt to correlate these parameters with the effect 
of cycloheximide. It has been shown that cyclohexi- 
mide produces depletion of liver glycogen and no 
change in blood glucose levels in fed rats injected with 
the antibiotic from 2-10 hr previously [37]. In agree- 
ment with these results, no differences in blood sugar 
levels were detected in fasted animals treated for 2 hr 
with cycloheximide (Table 6). 

It has been reported that Actidione produces an ac- 
cumulation of RNA in yeast [38,39], in regenerating 

Table 2. Role of sexual hormones on the response to cycloheximide in the conversion of glucose into lipids* 

sex of Experimental Substance Specific activity 
the rats conditions injected (cpm/mg of lipids) Ratioi 

P 
value 

Males 

Females 

Norma! 

Orchiectomy 

Orchiectomy 
plus 

testosterone 

Norma! 

Saline 

Cycloheximide 

Saline 

Cycloheximide 

Saline 

Cycloheximide 

Saline 

Cyclohexim~de 

05) 
9.02 k I.08 2.31 < 0.005 

(6) 
2084 + 3.17 

(10) 
I I.95 + 2.01 

(6) 
2.27 < 0.10 

27.22 f 8.21 
(6) 

g-21 & 2.03 462 < 0.001 
(9) 

37.94 + 5.50 
(12) 

* The data of the normal male rats are from Fig. 1. Other specifications as in Table I 
t Cycloheaimide/saline. 
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Table 3. Effect ofcycloheximide on the epididymal fat pad of adrenalectomized rats and adrenalectomized rats with substi- 
tutive hormonal treatment* 

Treatment 
Substance 
injected 

Specific activity 
(cpm/mg of lipids) Ratiot 

P 
value 

Adrenalectomy Saline 9.71 * 1.87 3.38 < 001 
(6) 

Adrenalectomy 
plus 
corns01 

Adrenalectomy 
plus 
corticosterone 

Adrenalectomy 
plus 
epinephrine 

Cycloheximide 32.84 + 6.69 
(7) 

Saline 5.04 * 1.78 3.32 < 0.1 
(3) 

Cycloheximide 16.76 k 4.12 
(3) 

Saline 8.82 f 3.21 2.35 < @05 
(3) 

Cycloheximide 20.76 & 2.09 
(3) 

Saline 21.64 k 668 1.10 < 09 
(3) 

Cycloheximide 23.83 & 4.02 
(3) 

* Specifications as in Table 1. 
_F Cycloheximide/saline. 

rat liver and in rat adrenal glands [14]. On the other 
hand, an intraperitoneal injection of RNA, AMP or 
adenosine increases the synthesis of lipids in adipose 
tissue [1.5]. Although RNA liberation into the blood- 
stream has not been reported in animals treated with 
cycloheximide, a possible increase of RNA or its hy- 
drolysis products in the circulating fluids of animals 
treated with this agent was explored. The decrease in 
the total amount of purines and pyrimidines in plasma, 
which has been considered by McIntire and 
Smith [29] to be equivalent to the content of nuclei 
acids, observed after cycloheximide administration 
(Table 6) is against the idea that the effect of actidione 

on ltprd metabolism is medrated through this 
mechanism. 

Plasma glycerol and free fatty acids were quantified 
as an index of lipolysis in uivo. Cycloheximide pro- 
duces a slight decrease in plasma glycerol (Table 6) 
and, in agreement with the findings of other auth- 
ors [lo, 401, a significant fall in plasma free fatty acids 
(Table 6). 

Epididymal fat pad incubations 

Epididymal fat pads from animals treated for 1 hr 
with saline or cycloheximide were incubated in oitro as 

Table 4. Effect of cycloheximide on the transformation of [U-“V]-glucose into lipids of the epididymal fat pad from 
alloxan-diabetic rats* 

Feeding 
conditions 

Substance 
injected 

Specific activity 
(cpm/mg of lipids) Ratio? 

P 
value 

Fasted 

Fed 

Saline 

Cycloheximide 

Saline 

Cycloheximide 

7.91 k 0.88 6.91 < 0.05 
(3) 

5470 f 15.07 

(4) 
16.13 k 5.04 0.44 < 0.20 

(3) 
7.17 f 2.10 

(4) 

* Specifications as in Table 1. 
t Cycloheximide/saline. 

Table 5. Relative distribution of radioactive carbon from uniformly labeled [‘4C]-glucose in different lipid fractions* 

Substance 
injected 

Non-saponifiable 
(%) 

Fatty acids 
(%) 

Glyceride-glycerol 
(%) Glyceride-glycerol/fatty acids 

Saline 1.36 f 0.46 9.36 + 7.16 88.93 * 7.77 9.5 
(3) (3) (3) 

Cycloheximide 0.91 I_ 0.33 9.07 + 4.86 9001 i 4.67 10.0 
(3) (3) (3) 

* Specifications as in Table 1. 
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Table 6. Effect of cycloheximide on blood glucose and on plasma total purines and pyrimidines, glycerol and free fatty 

acids* 

Time after 
injection 

(min) Saline 
P 

Cycloheximide value 

Glucose 
(mg/lOO ml) 

TPPt 
(equivalent to /Lg DNA/ml of plasma) 

Glycerol (pmoles/l.) 

Free fatty acids (pequiv./l.) 

60 66.67 + 2.30 

(5) 
120 51.15 f. 3.59 

(5) 
60 319.22 k 25.10 

(9) 
120 275.21 * 29.70 

(11) 
120 399.98 * 20.17 

(7) 

69.72 + 1.81 < 0.4 

(5) 
60. I5 + 2.49 < 0.6 

(5) 
210.55 + 37.56 < 0.1 

(8) 
215.12 + 15.71 < 0.1 

(11) 
229.26 k 22.62 < 0~001 

(8) 

* Specifications as in Table I. 
t Total of purines and pyrimidines. 

described under Materials and Methods. The epididy- 
ma1 fat pads from rats injected with cycloheximide pre- 
sented a S-fold increase in the incorporation of [U- 
’ 4C]-glucose into lipids, an enhancement in the release 
of glycerol and a diminution in the release of free fatty 
acids into the medium (Table 7). 

A stimulation in fatty acid re-esterification in the 
epididymal fat pad is one of the metabolic events eli- 
cited by cycloheximide. The following responses to the 
antibiotic support this point of view: (a) the enhanced 
release of glycerol from epididymal fat pad (Table 7); 
(b) the diminished release of free fatty acids in the same 
tissue (Table 7); (c) the decrease in plasma free fatty 
acids in uivo (Table 6); (d) the absence of response in 
fed rats (Table 1) where 97 per cent of free fatty acids 
are re-esterilied [20], mading undetectable any further 
stimulation in this process; and (e) the limited 4-fold 
increase of radioactive carbon into lipids when [i4C]- 
glucose was injected 2 hr earlier compared to the in- 
crease obtained in the “pulse-type” experiment (see 
Results). 

DISCUSSION 

Table 7. Incubation of epididymal fat pads from saline and cycloheximide-treated animals* 

active in accelerating the utilization of glucose to form 
a-glycerophosphate and fatty acids. Summarizing, cyc- 
loheximide behaves like a lipogenic compound, in- 
creasing the synthesis of triglycerides in fasted rats, 
thus mimicking what happens in the fed ones. This 
lipogenic action of cycloheximide appears to be inde- 
pendent of an inhibition of protein synthesis, since the 
other inhibitors tested failed to produce the effect de- 
scribed here. However, mediation of some metabolic 
disturbances resulting from inhibition of protein syn- 
thesis produced by cycloheximide cannot be ruled out. 
The glycogenolytic action of cycloheximide [37] does 
not seem to be responsible for the effect described here, 
since it is not present in fed animals with high liver gly- 
cogen levels and it was observed in fasted animals with 
low levels of liver glycogen. In addition, puromycin, 
which is also a glycogenolytic compound [32], does 
not exhibit the same action as cycloheximide on lipid 
metabolism. 

According to the data of Table 5, either in control 
or in cycloheximide-treated rats, a90 per cent of the 
label from 14C-glucose was localized in the glycerol 
moiety and 2 10 per cent in the fatty acids of the trigly- 
cerides. Since cycloheximide increases IO-fold the in- 
corporation of glucose into lipids (reported both as 
specific activity and as net incorporation in “pulse- 
type” experiments; Fig. l), it means that the antibiotic, 
in addition to stimulating re-esterification, is very 

The increase in glucose incorporation into lipids due 
to cycloheximide is probably independent and distinct 
from the lipogenic action of insulin, since it is present 
in alloxan-diabetic rats (Table 4) and the distribution 
of radioactive carbon from [ “C]-glucose between gly- 
cerol and fatty acids after antibiotic treatment (Table 
5) is different from that produced by insulin [36]. It 
also seems to be independent of the action of epine- 
phrine, since this hormone enhances the release of free 
fatty acids while cycloheximide decreases it (Table 7). 
The effect of cycloheximide on lipid metabolism is 
probably related to some other hormonal require- 
ments not yet clearly established. The smaller lipogenic 
response to cycloheximide in female rats and in 

Treatment 

Saline Cycloheximide P 

i4C from glucose incorporated into lipids 81.47 + 8.88 395.50 + 32.60 < 0.001 
(cpm/mg of lipids) (6) (6) 

Glycerol released 3.59 * 0.18 4.94 * 0.31 < 0.005 
(pmoles/g wet weight) (8) (8) 

Free fatty acids released 5.69 k 0.46 3.63 k 0.49 < 0.01 
(pequiv./g wet weight) (8) (8) 

* Aliquots of the medium before and after incubation were taken for the determination of free fatty acids and glycerol. 
Other specifications as in Table 1. 
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orchiectomized or adrenalectomized males, together 
with the inability of various hormones to restore a 
complete response to the antibiotic, did not allow any 
definite conclusion. 

Finally, the findings described in this paper indicate 
that great care must be taken in the use of cyclohexi- 
mide as an inhibitor of protein synthesis in studies of 
lipid metabolism. On the other hand its use as a tool 
in the investigation of the regulation of lipid biosyn- 
thesis must be considered. 
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