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ABSTRACT
The human melanoma cell line M.I -MI proliferates in Ham's II-

mril inni in the absence of serum, hormones, and growth factors. Culturing
M I -M I cells in defined medium supplemented with insulin (5 Mg/ml)
and transferrin (5 (ig/ml) results in a 94% increase in |'H|th> irridine

incorporation after 24 h and a 6- to 8-fold increase in cell number after
5 days. The addition of 17/3-estradiol, testosterone, and progesterone to
defined medium, either as single agents or in combination with insulin
and transferrin, had no effect on cell growth. No specific estrogen,
androgen, or progesterone receptor proteins were detected in NEL-M1
cells. In contrast, the synthetic glucocorticoid triamcinolone acetonide
(10 UM)inhibited growth of M I -Ml cells in serum-free Ham's F-12

medium by 50%. The 6- to 8-fold stimulation of cell growth by insulin
and transferrin was reduced to 1.75-fold when triamcinolone acetonide
(10 MM) was added to the medium. Additional studies show that medium
conditioned by M I -Ml cells stimulated |JFl|thymidine incorporation
into cellular DNA of NEL-M1 cells and increased the growth of M I -
MI cells 3-fold over cells maintained in defined medium. The addition of
triamcinolone acetonide (10 MM)to defined medium supplemented with
conditioned medium resulted in only a 1.48-fold increase in cell number.
These results show that triamcinolone acetonide inhibits growth of M I -
Ml human melanoma cells in serum-free defined medium, medium
supplemented with insulin and transferrin, and medium supplemented
with an endogenous growth stimulatory factor(s). Thus, M I -M I cells
are an excellent model system to study the mechanism of action of
glucocorticoids and also the interplay between exogenous hormones and
growth factors and endogenous growth factors.

INTRODUCTION

This laboratory is interested in ascertaining if human malig
nant melanoma is an endocrine responsive tumor. Our initial
studies focused on the effects of glucocorticoids on a human
melanoma cell line designated NEL-M1. This cell line contains
specific glucocorticoid receptors and when cultured in the pres
ence of the synthetic glucocorticoid TA2 is growth inhibited (1).
However, since these experiments were carried out on NEL-
M I cells maintained in serum supplemented medium, we could
not totally ascribe the inhibition of growth directly to the
hormone. Therefore, in order to truly study the effects of
glucocorticoids and other hormones (both steroid and protein)
on the growth of NEL-M1 cells, a defined medium was needed
which would support the growth of these cells in the absence of
serum, hormones, or growth factors. In this communication,
we report the effects of glucocorticoids, sex steroids, insulin,
transferrin, and an endogenous growth stimulatory factor on
the growth of NEL-M1 cells in a serum free defined medium.

MATERIALS AND METHODS
Materials. [1.2-'H]Dihydrotestosterone (40 Ci/mmol), [methyl-3H]-

thymidine (20 Ci/mmol), and the estrogen and progesterone receptor
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assay kits (l25I-17/3-estradiol, ['HJR5020) were purchased from New
England Nuclear, Boston, MA. [1,2,4-3HJTriamcinolone acetonide (26

Ci/mmol) was purchased from Amersham Corp., Arlington Heights,
IL. Unlabeled steroids, insulin (bovine pancreas), and human transfer-
Tin were purchased from Sigma Chemical Co., St. Louis, MO. Cell
culture media and fetal bovine sera were from GIBCO Laboratories,
Grand Island, NY.

Cell Culture. The human melanoma cell line NEL-M1 was estab
lished and maintained in MEM supplemented with 10% fetal bovine
serum as described previously (1, 2). NEL-M1 cells were adapted for
growth in reduced serum supplemented medium by a stepwise reduction
in fetal bovine serum until the serum concentration in MEM was 1%.

Growth in Defined Medium. To determine the growth of NEL-M1
cells in a serum free defined medium the following protocol was
followed. NEL-M1 cells were harvested from the substratum of Corning
T-75 flasks (0.1% trypsin-0.02% EDTA in phosphate buffered saline),
counted in a hemacytometer in the presence of trypan blue, and seeded
in T-75 flasks (100,000 cells/flask). The cells were allowed to attach
and stabilize for 24 h in MEM supplemented with 1% fetal bovine
serum. After the stabilization period, medium was removed, and cells
were washed once with phosphate buffered saline and cultured in serum-
free Ham's F-12 medium, Dulbecco's minimal essential medium, or
Ham's F-12 medium, Dulbecco's minimal essential medium (1:1).

Medium was changed every 48 h. Hemacytometer counts were per
formed every 48 h or at the end of the growth period.

Conditioned Medium. NEL-M1 cells growing in serum free Hani's
F-12 medium were seeded into T-175 flasks resulting in cultures that
were 70-80% confluent. Twenty-four h after cells were plated, medium
was removed and fresh Ham's F-12 medium was added. Forty-eight h

later the medium was removed and centrifuged in a Dynac table top
centrifuge at 3000 rpm for 20 min to remove any cells that may have
been in the collected medium. The conditioned medium was concen
trated in the presence of phenylmethylsulfonyl fluoride (1 //u'nil) at

4 ( in an Amicon ultrafiltration cell using a YM2 membrane with a
molecular weight cutoff of approximately 1000. The concentrated
medium was lyophilized and redissolved in Ham's F-12 medium to give

total protein concentrations ranging from 5 to 25 Mg/ml. The medium
was adjusted to pH 7.35 and filtered through a 0.22-^m Millex-GV
unit membrane.

Growth Stimulatory Activity. The observation that NEL-M1 cells
proliferate in serum free Ham's F-12 medium suggests that NEL-MI

cells synthesize and utilize a growth stimulatory factor. We conclude
from this observation that NEL-MI cells can be used to test for growth
stimulatory activity. To use NEL-MI cells for this assay it was critical
to plate cells at a density below that which supports self-sustained
growth. Essentially 50,000 NEL-M1 cells were plated in T-25 flasks
and allowed to stabilize for 24 h in l % fetal calf serum supplemented
medium at 37Â°C.The medium was removed, and the cells were washed

with 3.0 ml of PBS and cultured for an additional 24 h in serum free
Ham's F-12 medium. After this incubation period, the medium was
removed and replaced with Ham's F-12 medium (controls) or Ham's

F-12 medium supplemented with varying concentrations of conditioned
medium and incubated for 24 h followed by a 3-h pulse with [methyl-
'Hjthymidine (1.0 j/Ci/ml). After the radioactive pulse, the medium

was removed, and cells were washed twice with 5.0 ml of cold PBS,
removed from the substratum with a solution of PBS containing 0.1%
trypsin and 0.02% EDTA, and placed into 15-ml conical tubes. The
flasks were washed with 4.0 ml of cold PBS and the wash was added to
the conical tubes. The tubes were centrifuged at 2,000 rpm for 20 min
at 4Â°Cin a Dynac table top centrifuge. The supernatant was discarded,

and the cell pellet was washed with 2.0 ml of cold PBS and centrifuged
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at 2000 rpm for 5 min. One ml of cold 10% TCA was added to the cell
pellet, the tubes were kept on ice for 15 min and centrifuged, and the
pellet was washed once in 1.0 ml of cold 10% TCA and centrifuged.
The TCA insoluble fraction (pellet) contains proteins, RNA, and DNA.
Thus, ['Hjthymidine that was incorporated into NEL-M1 cellular DNA

will be in this fraction. The TCA precipitate was dissolved in 1.0 ml of
l N NaOH, and 0.1 ml of this material was placed into scintillation
vials and neutralized with 0.1 ml l N HC1. Ten ml of Scinti Verse II
were added and each vial was counted in a Beckman scintillation
counter. This procedure was also used for all assays testing for either
growth stimulation (insulin and transferrin) or growth inhibition (glu-

cocorticoids).
Steroid Binding Assay. Glucocorticoid and androgen receptors were

measured by a previously described method (2). Steroid receptor assay
kits were used to measure specific estrogen and progesterone receptors.

Protein. Protein was measured by the method of Lowry et al. (3)
using bovine albumin fraction V as a standard.

RESULTS

Growth of NEL-M 1 Cells in Defined Medium. The goal of
the present investigation is to ascertain if glucocorticoids can
inhibit the growth of NEL-M 1 human melanoma cells in the
absence of other hormones or growth factors. Therefore, the
initial studies were directed toward defining media conditions
that would support optimum growth of NEL-M 1 cells in the
absence of serum or growth factors. Results of this investigation
indicate that optimal cell growth was observed when NEL-M 1
cells were maintained in serum free Ham's F-12 medium (data

not shown). Over a 7-day growth period cell number increased
13-fold from 100,000 cells to over 1 million cells/flask. If
Dulbecco's minimal essential medium was combined with
Ham's F-12 medium (1:1), a 9-fold increase in cell number was
observed after 7 days in culture. However, Dulbecco's minimal

essential medium alone did not support the growth of NEL-
Ml cells.

Effect of Hormones on the Growth of NEL-M 1 Cells in
Defined Medium. To further characterize the optimum growth
conditions for cells maintained in a serum free defined medium,
NEL-M 1 cells were cultured in Ham's F-12 medium supple

mented with various hormones and growth factors. The results
of this study are shown in Table 1. As single agents, 17.:
estradiol, testosterone, progesterone, and insulin had essentially
no effect on the growth of NEL-M 1 cells. Transferrin as a
single agent inhibited growth by 25%. However, the combina
tion of insulin and transferrin stimulated cell growth 6-fold
over controls. The addition of sex steroids to the insulin plus
transferrin supplemented medium had no further effect on cell
growth. Additional experimentation revealed that NEL-M 1
cells cultured in medium supplemented with insulin and trans
ferrin doubled every 24 h (Fig. 1). Again, no further growth
stimulation was observed by the addition of 170-estradiol, tes
tosterone, and progesterone to medium supplemented with
insulin and transferrin.

The growth of NEL-M 1 cells in serum free Ham's F-12

medium is also shown in Fig. 1. NEL-M 1 cells proliferate for
the first 48 h at the same rate as cells cultured with insulin and
transferrin. However, after this time point the population dou
bling time for NEL-M 1 cells increases from 24 to 48 h. These
results suggest that NEL-M 1 cells synthesize and secrete into
the culture medium factors which regulate the cells' own growth

(autocrine growth control). The kinetics of the growth curve
suggests also that these cells may be producing both stimulatory
and inhibitory factors.

Effect of TA on the Growth of NEL-M 1 Cells in Defined
Medium. To determine what effect TA has on the growth of

Table 1 Effect of Hormones on the growth of NEL-M I cells in a defined medium
NEL-M 1 cells were seeded 100,000 cells/T-75 flask as described in "Materials

and Methods." Cells were grown for 5 days in Ham's F-12 medium or in Ham's
F-12 medium supplemented with various hormones. Results are the average of 2
flasks/group.

Hormone

Control

170-Estradiol

Testosterone

Progesterone

Insulin

Transferrin

Insulin
Transferrin

Insulin
Transferrin
1 . Klr.iilinl

Insulin
Transferrin
Testosterone

Insulin
Transferrin
Progesterone

10

Concentration
Growth stimulation

(treated/control)

1 X 10'* M

1 X IO"' M

I X IO"' M

S fig/ml

5 Mg/ml

S Mg/ml
5 Mg/ml

S Mg/ml
5 /ig/ml
l x 10-' M

S Mg/mll x IO'8 M

5 Mg/ml
5 (ig/ml
l x 10-' M

1.0

0.91

0.90

0.89

0.92

0.75

6.06

5.44

5.33

5.07

105
6 84

Days
Fig. 1. Growth of NEL-M l cells in serum free defined media. NEL-M 1 cells

were seeded 100,000 cells/T-75 flask in medium supplemented with I%fetal calf
serum. Twenty-four h later medium was removed and replaced with Hani's F-12
medium (â€¢),Ham's F-12 medium supplemented with insulin (5 /ig/ml), and
transferrin (5 Â»ig/ml)(O), or Ham's F-12 medium supplemented with insulin (5
Mg/ml), transferrin (5 Â»ig/ml),17/3-estradiol (10 nM), testosterone (10 nM), and
progesterone (1 nM) (A). Medium was changed every 48 h. Arrow, start of the
experiment. Results are the average of 2 flasks/group.

NEL-M 1 cells growing in a defined medium, NEL-M 1 cells
were cultured for 5 days in the absence or presence of TA (10
nM) (Table 2). In the absence of serum, hormones, and growth
factors, NEL-M 1 cells proliferate to a cell density of 5.15 x
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Table 2 Effect of TA on the growth ofNEL-MI cells in a defined medium
supplemented with insulin and transform

Additions"ControlTA(lOniu)Insulin

(5 fig/ml)
Transferrin (5iig/ml)Insulin

(S i:/ml)
Transferrin (5 (ig/ml)
TA (10 nM)Cells/flask

xIO55.15

Â±0.392.48

Â±0.37*42.10

Â±2.259.03

Â±1.18eTreated/control1.00.488.171.75

Â°NEL-M 1 cells (100,000 cells/T-75 flask) were cultured in Ham's F-12

medium in the absence of serum, growth factors, or hormones for 5 days
(controls). The culture medium was changed every 48 h. For the test group,
hormones and growth factors were added at the concentrations indicated. Results
are the average of 3 flasks/group Â±SD.

* Growth inhibition was significant compared to controls (/' < 0.001 as
determined by Student's t test).

r Growth inhibition was significant compared to insulin and transferrin treated
cultures (/>< 0.001).

Table 3 Effect of TA on pHlthymidine incorporation in NEL-MI cells cultured
in defined medium supplemented with insulin and transferrin

Additions*ControlInsulin

(5 Â«g/ml|
Transferrin (5Mg/ml)Insulin

(5 /Jg/ml)
Transferrin (5 >ig/ml)
TA(IOnM)dpm/Mg

protein1788

Â±373473

Â±1342108

Â±48*Treated/control1.01.941.18

' NEL-MI cells were cultured in serum free Ham's F-12 medium (controls) or
Ham's F-12 medium supplemented with insulin and transferrin â€¢TA for 24 h
and then pulsed for 3 h with [JH|thymidine (1.0 ..( i mil. Results are the average
of 3 flasks/group â€¢SD.

* The difference was significant compared to insulin and transferrin treated
cultures (P < 0.001 as determined by Student's / test).

IO5 cells/flask. The addition of TA to the medium results in a

50% inhibition in cell growth.
Data presented in Fig. 1 indicate that medium supplemented

with insulin and transferrin stimulate growth of NEL-M 1 cells
6-fold over cells maintained in only Ham's F-12 medium.

Therefore, it was of interest to determine if an enhanced growth
rate affected glucocorticoid activity in NEL-M 1 cells. As shown
in Table 2, the addition of insulin and transferrin to the defined
medium resulted in an 8-fold increase in cell number over
controls after a 5-day growth period. The 8-fold stimulation of
growth by insulin and transferrin was reduced to 1.75-fold when
TA was added to the medium. Thus, the stimulation of growth
observed with insulin and transferrin was almost entirely ne
gated in the presence of TA.

Additional studies investigated the effect of TA on [3H]-
t li>mid iIK-incorporation in NEL-M 1 cells cultured for 24 h in

defined medium supplemented with insulin and transferrin. In
the supplemented medium there was a 94% increase in [3H]-

thymidine incorporation into cellular DNA compared to cells
maintained in only Ham's F-12 medium (Table 3). When TA

was added to the supplemented medium there was an 18%
increase in [3H]thymidine incorporation into DNA.

Growth Stimulatory Activity in Conditioned Medium from
NEL-M1 Cultures. The growth of NEL-M 1 cells in Ham's F-

12 medium in the absence of serum, hormones, and growth
factors suggests that NEL-M 1 cells produce and utilize a growth
stimulatory factor. Since TA inhibited growth of NEL-M 1 cells
in defined medium by only 50%, it was conceivable that an
endogenous growth stimulatory factor was attenuating the glu

cocorticoid effect in these cells. To test this hypothesis it was
first necessary to show that medium conditioned by NEL-M 1
cells contained growth stimulatory activity. Therefore, NEL-
Ml cells were cultured in Ham's F-12 medium or Ham's F-12

medium supplemented with varying concentrations of condi
tioned medium from NEL-M 1 cultures and then pulsed with
['HJthymidine. Results presented in Fig. 2 clearly show that

NEL-M 1 cells cultured in the presence of conditioned medium
incorporate more [3H]thymidine into cellular DNA than control
cells. The amount of ['HJthymidine incorporated into DNA

increased as the protein concentration of the conditioned me
dium increased. Optimal activity occurred at 13.0 ^g of protein/
ml of medium. The reduced incorporation of [3H]thymidine at

higher protein concentrations may be due to either an increase
in cytotoxic substances or an increase in a growth inhibitory
factor.

Effect of TA on the Growth of NEL-M1 Cells in the Presence
of Conditioned Medium. To determine if TA could inhibit the
growth of NEL-M 1 cells in medium supplemented with con
ditioned medium, NEL-M 1 cells were cultured for 5 days in
Ham's F-12 medium or Ham's F-12 medium supplemented

with conditioned medium and TA. The results of this study are
shown in Table 4. The presence of conditioned medium (13.0
tig protein/ml) resulted in a 3-fold increase in cell number
compared to cells maintained in Ham's F-12 medium. The

addition of TA (10 nM) to medium supplemented with condi
tioned medium reduced the 3-fold increase in cell number to
1.48. Further studies show that after a 24-h incubation in
medium supplemented with conditioned medium, a 4.2-fold
increase in [3H]thymidine incorporation into NEL-M 1 cellular

DNA was observed (Table 5). The addition of TA (10 nM) to

Z 3.0-

hI i 2-Â°h
Â¡1
.E o.'S a>

Â¿l- a

0.0 6.5 13.0 26.0

Media Protein (Mg/ml)
Fig. 2. NEL-M l cells were seeded 50,000 cells/T-25 flask and cultured as

described in "Materials and Methods." Cells were incubated with conditioned
medium for 48 h and then pulsed with [3H]thymidine for 3 h. Results are the
average of 3 flasks/group.

Table 4 Effect of TA on the growth of NEL-M 1 cells in a defined medium
supplemented with conditioned medium

Additions"ControlConditioned

mediumConditioned

mediumTA
(10 nw)Cells/flask

x10s6.5620.559.68Treated/control1.03.131.48

"NEL-M1 cells (100,000 cells/T-75 flask) were cultured in Ham's F-12

medium alone (control) or in the presence of conditioned medium (13.0 fig
protein/ml) Â±TA (10 DM)for 5 days. The culture medium was changed every 48
h. Results are the average of 2 flasks/group.
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Table 5 Effect of TA on fHJthymidine incorporation in NEL-MI cells cultured
in defined medium supplemented with conditioned medium

Additions"ControlConditioned

mediumConditioned

medium
TA(lOnM)dpm/Vg

protein650

Â±982710

Â±432276

Â±171*Treated/control1.04.23.5

Â°NEL-M1 cells were cultured in serum free Ham's F-l 2 medium (controls) or
Ham's F-l 2 medium supplemented with 13.0 /ug protein/ml of conditioned
medium Â±TA for 24 h and then pulsed for 3 h with [3H]thymidine (LO^Ci/ml).

Results are the average of 3 flasks/group Â±SD.
'' I In- difference was significant compared to conditioned medium treated

cultures (P < 0.02 as determined by Student's f test).

Table 6 Steroid receptor analysis on NEL-M1 cells

Dissociation
constant

Ligand fmol/mg protein
I'HjTriamcinolone acetonide
'"I-Estradiol
(3H|R5020
I'HJDihydrotestosterone170

Not detected
Not detected
Not detected1

X 10~' M

the supplemented medium resulted in a 3.5-fold increase in
pHjthymidine incorporation.

Steroid Receptors in NEL-M 1 Cells. It is generally assumed
that in order for a cell to be responsive to a steroid hormone, it
must contain specific intracellular receptor binding proteins.
The data presented in Table 6 clearly show that only glucocor-
iiciiid receptors were present in NEL-M 1 cells. The absence of
sex steroid receptors correlates well with the inability of these
steroids to affect NEL-M 1 cellular growth.

DISCUSSION

The present study investigates the effects of hormones on the
growth of NEL-M 1 human melanoma cells maintained in a
serum-free defined medium. Results of this study indicate that
N EL-MI cells can proliferate in Ham's F-l 2 medium in the

absence of serum, hormones, and exogenous growth factors.
The addition of 170-estradiol, testosterone, or progesterone to
the defined medium had no effect on the growth of NEL-M 1
cells. Furthermore, no sex steroid receptors were detected in
NEL-M 1 cells. In contrast to the lack of any growth stimulation
by the sex steroids, the combination of insulin and transferrin
stimulates growth of NEL-M 1 cells 6- to 8-fold over cells
maintained in only Ham's F-l2 medium. This observation is in

agreement with other published reports on the stimulation of
melanoma cell growth by insulin and transferrin (4, 5).

With respect to the effects of glucocorticoids on cell growth,
data presented in Table 2 clearly show that TA significantly
inhibits the proliferation of NEL-M 1 cells in Ham's F-l2

medium and medium supplemented with insulin and transfer
rin. This growth inhibition by triamcinolone acetonide is much
greater than that previously reported by this laboratory (!)â€¢The
major difference between the two studies is that in the present
investigation NEL-M 1 cells were cultured in a defined medium
in the absence of serum while the previous study was carried
out on cells maintained in medium supplemented with 10%
fetal calf serum. Since the present study shows that sex steroids
have no effect on the growth of NEL-M 1 cells and the growth
stimulation by insulin and transferrin can be negated by TA,
other factors exist that interfere with the actions of glucocorti
coids on NEL-M 1 cells.

The data presented in Fig. 2 and Table 4 demonstrate that

NEL-M 1 cells produce and secrete into the culture medium a
growth stimulatory factor(s). Since this factor(s) stimulates both
cell proliferation and [3H]thymidine incorporation into DNA,

it may be the factor(s) that interferes with the actions of
glucocorticoids in NEL-M 1 cells. However, when NEL-M 1
cells were cultured in the presence of conditioned medium and
TA, both cell growth (Table 4) and [3H]thymidine incorporation

(Table 5) were inhibited. Although the concentrated condi
tioned medium was a crude preparation of growth factor(s),
these preliminary results indicate that the growth factor(s) was
not able to reverse the growth inhibitory effects of TA.

The crude endogenous growth factor preparation and the
combination of insulin and transferrin, at the concentration
tested, could not prevent the inhibitory effects of TA. However,
the mechanism by which TA inhibits growth of NEL-M 1 cells
in the presence of these growth stimulators may be by multiple
pathways. When growth inhibition was determined by cell
number, TA was effective in inhibiting growth in cultures
treated with insulin and transferrin or conditioned medium.
However, when growth inhibition was determined by [3H]thy-

midine corporation, TA was less effective in cultures treated
with conditioned medium than in cultures treated with insulin
and transferrin. These results suggest that TA may inhibit
insulin and transferrin action by directly suppressing genes
involved in the response of the cell to these growth factors. The
growth inhibition by TA in the presence of conditioned medium
may be an indirect action where TA induces the synthesis of a
growth inhibitory factor. Production of growth inhibitory fac
tors from cultured cells has recently been reported (6-9) and
indeed may represent one mechanism by which TA regulates
the growth of NEL-M 1 cells.

As stated above, TA may regulate the growth of NEL-M 1
cells through the synthesis of growth inhibitory factors. How
ever, TA may also inhibit cell growth by regulating the receptors
that bind the growth stimulatory factor(s). Recent studies have
demonstrated that steroid hormones can modulate the binding
of specific growth factors to membrane receptor sites. Mukku
and Stancel (10) showed that administration of estradiol to
immature female rats increased the binding of EGF to its
receptor without changing the affinity of EGF for the receptor.
The data suggest that estrogens can regulate EGF receptor
levels in vivo. In addition to this study, Murphy et al. (Il)
demonstrated the regulation of the EGF receptor in human
mammary carcinoma cells by progestins. Thus, we are presently
purifying the growth stimulatory factor(s) from conditioned
medium in order to study if TA alters the binding of the factor(s)
to NEL-M 1 cells.

Since it has been shown that glucocorticoids exert their
biological actions through specific intracellular receptor mole
cules ( 12), the detection of specific receptors strongly suggests
that the cell would be a target site for hormonal action. Several
studies have reported the presence of specific receptors for
glucocorticoids in mouse (13), hamster (14), and human mela
noma cells (15-17). In addition to these reports, it has been
shown that glucocorticoids are involved in the regulation of
melanoma cell growth. Glucocorticoids stimulate tyrosinase
activity in the Harding-Passey melanoma (18), the Cloudman
S-91 melanoma (19), and NEL-M 1 melanoma (20). Growth of
B16 melanoma in mice is inhibited by glucocorticoid adminis
tration (13), as well as the RPMI 3460 melanoma grown in
Syrian hamsters (21). Recently Bregman and Meyskens (22)
reported enhanced growth inhibition of five human melanoma
cell lines by treating the cells with a combination of dexameth-
asone, frans-retinoic acid, a-interferon, and difluoromethylor-
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nithine. Thus, these reports and the results presented in this
study strongly suggest that glucocorticoids may be efficacious
in the treatment of human melanoma.

In summary, the data presented in this study show that the
human melanoma cell line NEL-M1 can proliferate in the
absence of serum and exogenous hormones and growth factors.
It was also shown that NEL-MI cells produce a growth factor(s)
which is utilized by these cells for growth promotion. Additional
studies demonstrate that the addition of insulin and transferrin
to the defined medium stimulates growth 6- to 8-fold over cells
cultured in only Ham's F-12 medium. Glucocorticoids inhibit

cell growth in defined medium, medium containing conditioned
medium, and medium supplemented with insulin and transfer
rin. Thus, NEL-M 1 human melanoma cells appear to be an
excellent model system in vitro and in vivo (serum-free NEL-
Ml cells grow as a solid tumor in nude mice) with which to
study the mechanism of action of the endogenous growth stim
ulatory factor(s) and to investigate the possible interplay be
tween glucocorticoids and the endogenous growth stimulatory
factor(s).
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