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ABSTRACT

Effects of treatment with serum-free medium and 25-hydroxycholes-
terol (2S-OH) on the cell cycle of simian virus 40-transformed 3T3
fibroblasts, designated SV-3T3 cells, were studied and compared with
simultaneous effects on the activity of 3-hydroxy-3-methylglutaryl
(HMG) CoA reducÃase and incorporation of |3H|mevalonic acid into

cholesterol, Coenzyme Q, and dolichol. The data confirm our previous
finding (O. Larsson and A. Zetterberg, Cancer Res., 46: 1233-1239,
1986) that 25-OH inhibits the cell cycle traverse of SV-3T3 cells specif
ically in early (.,. In contrast, treatment with serum-free medium had no
effect on cell cycle progression. The effect of 25-OH on the cell cycle

traverse was correlated to a substantial decrease in the activity of HMG
CoA reductase, whereas there was no change in the rate of |3H|mevalonic

acid incorporated into cholesterol, Coenzyme Q, and dolichol. When the
cells were exposed to serum-free medium, there was no depression of
activity of HMG CoA reductase, and the rate of |3H]mevalonic acid

incorporated into dolichol and cholesterol was not affected in any appre
ciable degree. In contrast the rate of Coenzyme Q synthesis was substan
tially decreased as a result of serum depletion. A similar decrease in
Coenzyme Q synthesis was also achieved by treating the cells with
cholesterol-poor serum. This indicates that the rate of Coenzyme Q

synthesis is dependent on the concentration of cholesterol in the culture
medium. In order to analyze whether some of the products in the
mevalonic acid biosynthetic pathway may be of importance in the control
of GÃ¬traverse and cell proliferation of SV-3T3 cells, cholesterol, Coen

zyme Q, and dolichol were added as supplements to cells treated with
25-OH. It was shown that dolichol was capable of overcoming the 25-
OH-induced inhibition of GÃ¬traverse efficiently, whereas cholesterol and

Coenzyme Q were considerably less effective. Considered together with
the fact that the activity of HMG CoA reductase and incorporation of
mevalonic acid into dolichol were unaffected following serum-free treat

ment, the results suggest that maintenance of a certain level of de novo
synthesis of dolichol may contribute to the capability of SV-3T3 cells to
proliferate in serum-free medium.

INTRODUCTION

When cells in culture experience environmental conditions
which are suboptimal for cell growth, the cellular response
differs depending on cell type. Normal nontumorigenic cells
usually cease to proliferate in a cell cycle-specific fashion. They
arrest in the G, phase or enter a state of quiescence (G0) from
G i after deprivation of serum growth factors (1-4) or nutrients
(5) or as a result of high cell density in the culture (6, 7). In
contrast, most chemically or virally transformed cells or cells
of tumor origin often respond differently to suboptimal culture
conditions. Although cell proliferation may be gradually de
creased, the cells do not enter G0 but instead remain in the cell
cycle which they traverse more or less slowly until the cells
eventually die as a consequence of the suboptimal conditions
(8-12). Recently we showed that short exposures to serum
depletion inhibited the cell cycle progression in proliferating
3T3 cells, but only in cells located in the postmitotic part of
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GI, designated dpm (13). dprn was found to be of relative
constant length (3 to 4 h) followed by the pre-DNA-synthetic
part of GI, designated Gips, with a variable length (13). The
progression through G,pm was also found to be very sensitive
to inhibition of de novo protein synthesis, indicating that labile
proteins or enzymes are involved in the growth commitment
process (13). In our search for candidates for cell cycle media
tors we have focused our interest on the enzyme HMG CoA
reducÃase,3which is the rate-limiting enzyme in the synthesis

of cholesterol and isoprenoid derivatives (15). In a recent study
we compared the effects of serum starvation with the effects of
treatment by an inhibitor of HMG CoA reductase, 25-OH, on
the G, transition in 3T3,3T6, and SV 3T3 cells (14). In contrast
to the case of normal 3T3 cells, both 3T6 cells and SV-3T3
cells continued traversing several cell cycles in the absence of
serum. Whereas the HMG CoA reductase activity in nontu
morigenic 3T3 cells was drastically depressed following serum
depletion, it was only moderately or not reduced at all in 3T6
cells and SV-3T3 cells, respectively (14). On the other hand,
depression of HMG CoA reductase induced by 25-OH inhibited
G i traverse in all three cell types in a way that resembled the
kinetics following serum depletion in 3T3 cells (14, 15). Taken
together, these data indicate that: (a) a certain level of HMG
CoA reductase activity is required for cell proliferation in both
normal and tumor transformed cells; (/â€¢)maintenance of a
sufficient level of HMG CoA reductase activity in normal cells,
in contrast to the situation in tumor transformed cells, requires
the presence of serum factors in the medium; and (c) a high
permanent level of HMG CoA reductase activity may contribute
to the ability of tumor cells to proliferate in the absence of
serum.

In the present study we aim to investigate the cell cycle
response to treatment with 25-OH on SV-3T3 cells in greater
detail. Furthermore, we aim to investigate the rate of mevalonic
acid incorporated into different end products in the biosynthetic
pathway, and whether supplementation with these end products
is capable of overcoming the growth inhibition induced by 25-
OH.

MATERIALS AND METHODS

Cell System. Swiss 3T3 cells and SV-3T3 cells (obtained from Flow
Laboratories, Inc.) were maintained in tissue culture bottles. The stock
cultures were grown in a humidified 5% CO2/95% air mixture in
DMEM supplemented with 10% PCS, 50 units of penicillin/ml, and
50 jig of streptomycin/ml. For experimental purposes cells were trans
ferred onto tissue culture plates or bottles by treatment of 0.25% trypsin
in Tris-buffered saline containing 0.5 mM EDTA. The cell density at
the beginning of the experiments was 5,000 to 10,000 cells/cm2.

Time-Lapse Cinematography. Cell age and intermitotic time for
individual proliferating cells were determined by time-lapse cinematog
raphy. This was performed as described previously (14).

Determination of |3H|Thymidine Labeling Index. DNA synthesis in
cells growing on glass coverslips was estimated by incorporating I'll]

'The abbreviations used are: HMG CoA reductase, 3-hydroxy-3-methylglu-
taryl Coenzyme A reductase; CPF, cholesterol-poor fraction of fetal calf serum;
DMEM, Dulbecco's modified Eagle's medium; 25-OH, 25-hydroxycholesterol;
SV-3T3 cells, simian virus 40-transformed Swiss 3T3 cells; PCS, fetal calf serum.
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thymidine (1 /Â¿Ci/ml;New England Nuclear; 25 Ci/mmol) into acid-
precipitable material for 30 min before fixation in 95% (v/v) ethanol.
Autoradiographs were prepared as described elsewhere (13), and the
percentage of labeled nuclei was determined by microscopic examina
tion.

Determination of Cellular HMG CoA Reductase Activity. Cells on
monolayer were washed twice by buffered phosphate saline, scraped,
and collected by centrifugation. The cell pellets were frozen in a buffered
solution containing 50 mM K2HPO4, 5 mM EDTA, and 5 HIMdithio-
threitol. After thawing of the frozen cells, 100 M!of a buffered solution
containing 200 mM K2HPO4, 20 mM dithiotreitol, 5 mM NADPH, 40
mM glucose 6-phosphate, and 2 units/ml of glucose-6-phosphate de-
hydrogenase were added. l4C-labeled HMG CoA (57 mCi/mmol; 0.9

nmol; New England Nuclear) was added to the cell suspension, and
after a 60min incubation (the reaction was linear during this time
period), the reaction was ended by addition of 10 ÃŸlof l M KOH.
Twenty min later the solution was neutralized by 20 Â¡Aof l M HCI,
and 0.4 pmol of [3H]mevalonate (1.27 Ci/mmol; New England Nuclear)

were added as an internal standard. From a final volume of 130 n\, 50
ml were taken for protein determination (protein assay; Bio-Rad), and
the reminder for separation of [l4C]mevalonate from l4C-labeIed HMG
CoA by ion change chromatography (16). The amount of [MC]mevalon-

ate was thereafter determined by scintillation counting and related to
the actual protein content.

Determination of Incorporation of [3H]Mevalonate into Cholesterol,
Coenzyme Q, and Dolichol. Cells on monolayer were labeled with | '111

mevalonolacton (10 nCi/ml, 23 Ci/mmol) for indicated intervals, rinsed
twice by buffered phosphate saline, and dissolved by 1 ml of 0. l M
NaOH. Fifty n\ of the lysate were taken for protein determination
(protein assay; Bio-Rad). Lipids were extracted from the dissolved cells
by a modification (17) of the method of Bligh and Dyer (18). [I4C]

Cholesterol was added as an internal standard. Lipids were separated
by high-performance liquid chromatography with a Radial-Pak CN
cartridge (10 x 0.8 cm; Waters Associates) in isopropanol:n-hexan
(0.0004:1) over a 20-min interval. The flow rate was 2 ml/min, and
1.0-ml fractions were collected for scintillation counting. The detection
was made by a variable wavelength detector at 210 nm, and a full scale
absorbance of 0.16 was used. The recovery of added [I4C]cholesterol
was used to correct for procedural loss. By carrying out normal-phase
high-performance liquid chromatography on a CN column, total
amounts of Coenzyme Q and dolichol could be separated and measured,
irrespective of isoprenoid chain length, as described elsewhere (19).

Flow Cytophotometric Analysis. Cells cultivated in bottles were
washed with EDTA solution (0.2 mM) briefly at room temperature.
The EDTA was removed and the cells were then exposed to 0.25%
trypsin solution at 37'C until the cells detached from the glass surface

(normally 2 to 5 min). The cells were then suspended in medium
containing 10% serum. After 5-min centrifugation at 5000 rpm, the
supernatant was removed. The cells were then washed once in 0.2 M
Tris-buffered saline and fixed by adding 1 ml of 95% ethanol at 0Â°C.

drop by drop under vigorous stirring. The suspension was kept in a
refrigerator (4"C) until further analysis was completed.

The cells were stained in a buffered solution containing 0.14 MNaCl,
0.11 M Tris-HCl (pH 7.0), and 50 mg of ethidium bromide per 1000
ml of buffer solution. Fifty n\ of RNase (100,000 lU/ml in 0.9% NaCl
solution) were added to every 5 ml of stain solution.

RESULTS

Fig. 1 shows flow cytometric diagrams of SV-3T3 cells grown
in either medium supplemented with 10% PCS or serum-free
medium. The fractions of cells in G,, S, and G2 plus M were
estimated (20), and by knowledge of generation time and con
sidering the skew of age distribution depending on exponential
growth (21), the length of the different cell cycle phases could
be calculated accurately (Table 1). As can be seen the distribu
tion of cell cycle phases was not affected by treatment with
serum-free medium.

In Fig. 2 the effects of serum depletion on cell cycle progres-
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Fig. I. Flow cytometric diagrams of SV-3T3 cells grown in DM EM plus 10%

PCS (A) or DMEM (B) (data from one of 5 to 6 representative experiments).

Table 1 Length of cell cycle phases in SV-3T3 cells
Population doubling time and duration of cell cycle phases in SV-3T3 cells.

SV-3T3 cells grown in DMEM plus 10% PCS for 24 h after plating were shifted
to DMEM plus 10% FCS or to serum-free DMEM. During an interval of 48 h
the population doubling time was measured by time-lapse cinematography,
whereafter cells were harvested for flow cytometry. The fractions of cells in the
different cell cycle phases were calculated from the flow cytometric diagrams and
by relating to population doubling time, and considering the exponential growth
pattern, the length of the different cell cycle phases could be determined.

Treatment

Population
doubling time

G, (h) S (h) (h)

DMEM + 10% FCS
DMEM13.5 14.54.8 6.06.7 6.62.0 1.9

>30-26l5
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Fig. 2. Relation between cell age at onset of serum depletion and resultant
generation time, as measured by time-lapse cinematography in 3T3 cells and Sv
3T3 cells. 3T3 cells grown in DMEM plus 10% FCS were exposed to serum-free
DMEM for 36 h. SV-3T3 cells were exposed to serum-free medium (DMEM) 12
h before the start of the experiments. Cell cycle position (cell age) at the onset of
the 36-h serum-free exposure and resultant generation time were determined
from the video recordings (data from one of 5 to 10 representative experiments).

sion of SV-3T3 cells, in comparison to 3T3 cells, are shown.
These experiments are carried out by time-lapse cinematogra
phy which allows determination of cell cycle position, at any
given moment, and generation time of individual cells. In order
to decrease the rapid cell clustering which is characteristic of
SV-3T3 cells growing in medium containing serum and that
renders time-lapse analysis impossible (14), the cells were prein-
cubated by serum-free medium 12 h before the start of the
experiments. It was confirmed (Fig. 2) that exposure to serum-
free medium blocked the cell cycle progression of 3T3 cells
specifically in early G,. Thus, cells located in Gipm were unable
to reach next mitosis, whereas cells in subsequent phases were
unaffected. In contrast, cell cycle progression of SV-3T3 cells
was not inhibited by serum depletion. Analogously, the fraction
of cells incorporating [3H]thymidine was drastically depressed
in 3T3 cells, but not in SV-3T3 cells (Fig. 3).

Fig. 4 and Table 2 show the effects of serum depletion or
treatment with 25-OH on HMG CoA reducÃaseactivity and
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Fig. 3. [3H]Thymidine labeling index in 3T3 and SV-3T3 cells which were
maintained in DMEM plus 10% FCS (D) or exposed to DMEM m for 36 h.
[3H]Thymidine (2 >iCi/ml) was added 30 min before fixation, and the [3H]
thymidine labeling index was determined by microscopic counting of the autora-
diographs. Columns, mean of two determinations from one of five representative
experiments. Tdr, thymidine.
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Fig. 4. Relation between H MG CoA reducÃaseactivity and length of treatment
with 25-OH in SV-3T3 cells. SV-3T3 cells grown in DMEM plus 10% FCS for
36 h were maintained in 10% FCS (control) or shifted to serum-free medium
(DMEM) 12 h before the start of the experiments. Thereafter cells, which had
been maintained in DMEM plus 10% FCS were changed to DMEM plus 10%
FCS (control) (â€¢)or DMEM plus 10% FCS plus 25-OH, 2.5 jig/ml (â€¢)for 2,4,
or 16 h, whereas cells which had been pretreated by serum-free medium were
shifted to DMEM (O) or DMEM plus 25-OH, I >ig/nil (D) for 2, 4, and 16 h.
Cells were thereafter harvested for assay of HMG CoA reducÃaseactivity. Points,
mean of two determinations and expressed as percentage of the control (DMEM
plus 10% FCS) at each time point (data from one of two representative experi
ments).

the incorporation rate of mevalonic acid into cholesterol, Coen
zyme Q, and dolichol in SV-3T3 cells. As can be seen, treatment
with serum-free medium did not affect HMG CoA reducÃase
activity significantly, whereas treatment with 25-OH caused a
rapid decrease in enzyme activity (Fig. 4). Within 2 h after
addition of 25-OH, HMG CoA reducÃaseactivity was depressed
by approximately 80%. In Table 2 it is shown that treatment
with 25-OH in serum-free medium did not change the rate of
mevalonic acid incorporated into cholesterol, Coenzyme Q, and
dolichol in any appreciable degree. However, the incorporation
rate into Coenzyme Q was considerably reduced, and that into
cholesterol was slightly increased when the cells were treated
with serum-free medium as well as medium supplemented with
CPF. The rate of dolichol synthesis was unaffected by treatment
with serum-free medium or CPF.

Fig. 5 shows the effects of transient (4 and 16 h) treatments
with 25-OH (1 Mg/ml) on cell cycle progression of SV-3T3
cells. As can be seen 25-OH induced a significant prolongation

Table 2 Incorporation of/'HJmevalonate imo cholesterol, Coenzyme Q, and
dolichol in Sy-3T3 cells

SV-3T3 cells grown in DMEM plus 10% FCS 24 h after plating were shifted
to DMEM plus 10% FCS (control) for an additional 24 h. Thereafter cells were
shifted to DMEM plus 10% FCS plus [3H]mevalonate (10 Â¿iCi/ml)(control),
DMEM plus (3H]mevalonate (10 nCi/ml), DMEM plus 5% CPF plus (3HJ-
mevalonate (10 Â«Â¿Ci/ml),or DMEM plus 25-OH (I ng/ml) plus [3H]mevalonate
(10 ,<<i ml). After a 12-h incubation period with [3H]mevalonate cells were
harvested, and lipids were extracted and separated by high-performance liquid
chromatography. Fractions corresponding to peaks of authentic cholesterol,
Coenzyme Q, and dolichol were collected and counted by a liquid scintillation
counter. Each value represents the mean value of two determinations (data from
one of two representative experiments).

Serum
regimen10%

FCS

5%CPF('H)Mevalonate

incorporation

(cpm/Mg protein)into25-OH

Cholesterol4321
(83.1)"

4764(92.5)4635

(92.7)
+ 4418(93.0)Coenzyme

Q655(12.6)

160(3.1)165

(3.3)
146(3.1)Dolichol224

(4.3)
220(4.4)200

(4.0)
183 (3.9)

" Numbers in parentheses, percentage.
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Fig. 5. Relation between cell age at onset of 25-OH treatment and resultant
generation time in individual SV-3T3 cells. SV-3T3 cells grown in DMEM plus
10% FCS were changed to serum-free DMEM for 12 h, whereafter cells were
exposed to 2S-OH (1 >ig/ml) in serum-free DMEM for 4 or 16 h. After the
exposures to 25-OH, cells were reshifted to 25-OH-free DMEM for an additional
36 h. Cell age and generation time were determined by time-lapse cinematography
(data from one of two representative experiments).

of generation times in cells which were located in the post mi-
totic part of GÃ¬at the onset of 25-OH treatment. In contrast,
cells located in subsequent cell cycle phases divided on schedule.
In Fig. 6 delay in generation time (intermitotic delay) of post-
mitotic cells is plotted against length of treatment with 25-OH.
"Total intermitotic delay" is defined as the mean intermitotic

time ot postmitotic cells (i.e., cells younger than 3 h) substracted
from the mean intermitotic time of control cells. "Net inter
mitotic delay" is defined as the total intermitotic delay sub
tracted from the length of 25-OH exposure. As can be seen, the
magnitude of total intermitotic delay correlates well to length
of exposure to 25-OH, and the net intermitotic delay is thereby
constant. This implies that the SV-3T3 cells are blocked in
early GI for as long as 25-OH is present, but that they return
into the cell cycle immediately after removal of 25-OH.

Fig. 7 shows the effects of supplementation with cholesterol,
Coenzyme Q, and dolichol on DNA synthesis of SV-3T3 cells
exposed to 25-OH (2.5 Mg/ml). The percentage of cells incor
porating pH]thymidine was depressed from 52.0% to 6.4% as
a result of treatment with 25-OH. As can be seen dolichol
counteracted this inhibition efficiently; i.e., the labeling index
was increased to 50.2%. The corresponding effects of choles-
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Fig. 6. The relationship between length of 25-OH treatment and resultant
intermitotic delay. Data are derived from experiments where cells were exposed
to 25-OH (I iig/ml) for 4. 8, and 16 h. â€¢,total intermitotic delay; O, net
intermitotic delay.
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Fig. 7. Effects of supplemented cholesterol, Coenzyme Q, or dolicho! on the
25-OH-induced inhibition of DNA synthesis in SV-3T3 cells. SV-3T3 cells grown
in DMEM plus 10% PCS for 48 h after plating were shifted to DMEM plus 10%
PCS (control) (D) or DMEM plus 10% FCS plus 25-OH (2.5 ng/ml) (â€¢)with or
without the following supplements: cholesterol (1 fig/ml) (D); Coenzyme Q (1
//t; ml) c ;): or dolichol (1 i/u ml) (column containing stars). After an additional
24 h cells were incubated with [3H]thymidine (2 ^Ci/ml) for 30 min. After fixation
and preparation of autoradiographs. the [3H)thymidine labeling index was deter
mined by microscopic counting. Columns, mean of two determinations (data from
one of two representative experiments).

terol and Coenzyme Q were considerably weaker (22.0% and
23.6%, respectively). In order to exclude that these effects of
cholesterol, Coenzyme Q, and dolichol not only were ascribable
to a simple counteraction of the 25-OH-induced depression of
HMG CoA reductase activity, their influences on HMG CoA
reducÃaseactivity were studied. In Fig. 8 it is confirmed that
none of them interfered with the effect of 25-OH on HMG
CoA reductase activity.

Finally it is demonstrated that dolichol also overcomes the
25-OH-induced block in G, progression (Fig. 9).

DISCUSSION

Whereas 3T3 cells respond to serum depletion by rapidly
leaving the cell cycle from early GI (Gipm) (13), SV-3T3 cells
undergo several divisions in the absence of serum (14). How
ever, if HMG CoA reductase is inhibited by 25-OH, GI traverse
of SV-3T3 cells is blocked in a way that resembles the G,pm
block in serum-depleted 3T3 cells ( 14). In addition, as compared
with the situation of 3T3 cells (14, 15), HMG CoA reductase

wo.
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Fig. 8. Relation between HMG CoA reductase activity and length of treatment
with 25-OH, cholesterol, or isoprenoids in SV-3T3 cells. SV-3T3 cells grown in
DMEM plus 10% FCS for 36 h were maintained in 10% FCS (â€¢)or shifted to
medium containing: 10% FCS plus 25-OH (2.5 ^g/ml) (V); 10% FCS plus 25-
OH (2.5 Mg/ml) plus cholesterol (1 Mg/ml) (O); 10% FCS plus 25-OH (2.5 /ig/
ml) plus Coenzyme Q (1 /ig/ml) (â€¢);10% FCS plus 25-OH (2.5 (ig/ml) plus
dolichol (1 ne ml) (A). After 4-, 16-, and 24-h incubation periods cells were
harvested for assay of HMG CoA reductase activity (data from one of three
representative experiments).

34^

30.

^ 26_

0>
Â£ 22

C
O

14.
0)

Â£io_
o

B

12 8 12

Cell Age (h)
Fig. 9. Effect of dolichol on cell cycle progression in SV-3T3 cells which were

exposed to 25-OH. SV-3T3 cells grown in DMEM plus 10% FCS were changed
to serum-free DMEM for 12 h, whereafter they were exposed to serum-free
DMEM plus 25-OH ( 1 ng/ml) (A) or DMEM plus 25-OH (1 ng/ml) plus dolichol
(1 ng/ml) (B). Eight h later cells were reshifted to serum-free DMEM for 36 h.
Cell age at onset of 25-OH treatment was related to resultant generation time for
individual cells by the use of time-lapse cinematography (data from one experi
ment).

activity of SV-3T3 cells is not decreased following serum de
pletion. These data taken together indicate that a maintained
activity of HMG CoA reductase may contribute to the ability
of SV-3T3 cells to proliferate under serum-free conditions, and
that the maintenance in HMG CoA reductase activity may
depend on a deficiency in some serum-dependent control mech
anisms. Consistently, the cholesterol-mediated feedback inhi
bition of HMG CoA reductase activity is shown to be defective
in many tumor tissues (22-32).

In contrast to the effect of serum depletion on activity of
HMG CoA reductase, the interrelationship between rate of
mevalonic acid incorporated into cholesterol, Coenzyme Q, and
dolichol was affected. The rate of Coenzyme Q synthesis was
substantially decreased, and the rate of cholesterol synthesis
slightly increased. In contrast dolichol synthesis remained at a
normal level. An equivalent decrease in Coenzyme Q synthesis
was obtained when cells were growing in CPF, which suggests
that the rate of Coenzyme Q synthesis is dependent on the
concentration of cholesterol in the medium. Similar effects on
the interrelationship between rate of cholesterol and Coenzyme
Q synthesis have been described in human diploid fibroblasts
(17).
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Since exposures to serum-free medium and medium contain
ing CPF caused a substantial decrease in the rate of Coenzyme
Q synthesis without interfering with cell proliferation, it is not
likely that Coenzyme Q is of critical importance for cell cycle
advance. In contrast, since the rate of cholesterol and dolichol
synthesis was not decreased by treatment with serum-free me

dium, the question may be raised whether cholesterol or doli
chol is capable of maintaining normal cell cycle traverse and
DNA synthesis in SV-3T3 cells. After supplementation with
these compounds by cells treated with 25-OH, we found that
dolichol normalized both cell cycle traverse and DNA synthesis,
while cholesterol was considerably less effective. These results
suggest that a certain level of de novo dolichol synthesis may
be required for maintenance of normal cell proliferation. In
turn, this implies that a high activity level of HMG CoA
reductase and incorporation of mevalonic acid into dolichol
would contribute to the ability of SV-3T3 cells to proliferate at
a relatively undiminished rate under serum-free conditions.
Interestingly, we have recently shown that, in 3T6 cells which
in contrast to SV-3T3 respond to serum depletion by decreasing
the rate of growth, the incorporation of mevalonic acid into
dolichol was decreased when serum was removed from the
culture medium.4

In the present study it was also shown that the cell cycle
kinetic behavior of SV-3T3 cells following treatment with 25-
OH differs from that of 25-OH-treated 3T3 cells (15). As shown
in Fig. 6 the progression through d in SV-3T3 cells was
blocked only for as long as the cells were treated with 25-OH.
In contrast 3T3 cells were set back to G0 following exposures
to 25-OH and thereby required a lag period in order to return
to the cell cycle ( 15). If considered together with our hypothesis
that a certain level of HMG CoA reductase activity has to be
reached for normal cell cycle advance, these different kinetic
responses to 25-OH treatment between 3T3 and SV-3T3 cells
may be explained by the fact that HMG CoA reductase activity
of normal cells is cell cycle specifically controlled, whereas the
control mechanisms of HMG CoA reductase activity in tumor
cells are relaxed.
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