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Effects of egtazic acid and calcimycin on synthesis of DNA and collagen in

cultured human lung fibroblasts
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AIM: To study the effects of egtazic acid (EA)
and calcimycin (Cal) on the synthesis of DNA
and collagen in cultured human lung fibroblasts
(HLF). METHODS: The synthesis of DNA and
collagen was determined by measuring the incor-
poration of [*H]TdR and [*HJproline of HLF re-
RESULTS: The collagen synthesis
increased markedly 24 h after exposure to both
EA (0.05— 4 mmol « L'} and Cal (0. 25 — 20
amol * L~'), and that there was no obvious
change in DNA synthesis. After 36 —48-h expo-
sure, both DNA and collagen syntheses decreased
in the groups of EA (1. 2, and 4 mmol + L™');

spectively.
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the DNA svnthesis was also suppressed in Cal
groups in a concentration-dependent manner.
whereas collagen synthesis decreased only in Cal
{10 and 20 pmol « 1.7, CONCLUSION . Extra-
cellular Ca*t influx into fibroblasts increased col-
lagen production, However. the DNA synthesis
was suppressed when the cytosolic Ca’t was too
high or too low.

Ca** plays an important role in modulating
cell proliferation and functional activities® .
Most studies focused on the effects of Ca®t on
nerve cells. myocardinm cells, smooth muscle
cells, and tumor cells® . Few articles dealt
with the influences of Ca®** on DNA and collagen
synthesis of fibroblasts. Organ fibroses, such as
pneumonccirrhosis and hepatocirrhosis. result
from an overproliferation of fibroblasts and ex-
cessive collagen synthesis. To determine the ef-

fects of Ca®" influx on the DNA and collagen syn-
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thesis of fibroblasts and investivgate the poten-
tiality of treating organ fibroses with Ca®* chan-
nel blockers, we observed the influences of egtaz-
ic acid {(EA ) and calcimycin (Cal. a calcium
ionophore) on the incorporation rate of ['H]TdR
and [*H]proline in cultured human lung fibro-
blasts (HLF).

MATERIALS AND METHODS

HLF HLF was provided by Shanghai Institute of
Cell Biology, Chinese Academy of Sciences.

Reagents EA was the product of Huzhou Biochemi-
cal Factory. Cal { Sigma ). RPMI-1640 medium
(Gibea)., [*HITAR and [*Hlproline were purchased from
Shanghai Institute of Nuclear Research. Chinese Academy
of Sciences and Chinese Academy of Artomic Energy
Science, respectively.  Scintillation liguid was xylene
containing 0.5 % PPQ and 0.005 % POPOP. Other
reagents arc all of AR,

Measurement of DNA and collagen synthesis HLF
was suspended in RPMI-1640 medium ¢1.2 > 10* cells
« L") supplemented with 10 % calf serum conraining
penicillin 100 kU « L' and streptomycin 100 mg + L™,
and were plated in 48-well cell culture cluster dishes.
Cells were grown at 37 C in a humidified 5 % CQ,-+ %5 %
air, After 24-h incubations EA or Cal was added, and for
the untreated controls an equal amount of drug-solvenr
(RPMI-1640 containing 1 % NaHCO,. 7.4 % ethanol}
was added. DNA and collagen synrhesis was assessed by
measuring the incorporation rates of [PHJ] TdR and
[®*H Jproline.. The pericd of exposure ta [PH]TdR or
[®*H ] proline was 24 h.
[*H1TdR and [®*H]proline were 37 and 296 MBg « 171,
respectively.

The final concentrations of

At the termination of culture, the cells
were treated with 0. 25 % trypsin and harvested onto glass
fiber filters, which were washed with trichloroacetic acid
0.6 mol » L™" after rinsing with 0.9 % NaClL
cipitates were dehydrated and decolorized with ethanol.
and srtoved ar 80 T,
counted in a liquid scintillation counter (YS] EC). Data

The pre-
The radioactivities (dpm ) were

were expressed as T+s (=3 wells).
Statistical significance was assessed by ANOVA
{Dunnett analysis).

RESULTS

Cell morphology Under light microscope,
HLF grew well in all groups of Cal (0.25— 20
In the groups of EA (0. 05 and 0.1
mmol « L7'), cells showed no obvious change.
After 12-h exposure to EA, the cells shrank at 2
or 4 mmol « L™'; the cell distribution appeared to

pmol « L1,

be slightly sparse but there was no obvious

After 24 h or

longer of exposure to EA. the cells became round
—1

change in shape at 1 mmol « L7,

in all groups 1 mmol = L
Effects of EA and Cal on DNA synthesis
The incorporation of ['"H]TdR was not remark-
ably affected in Cal 0. 25—20 pmol = L 7" after 24-
h exposure. But. it was suppressed in a concen-

tration-dependent manner after 36— 48 h.

DNA synthesis was not influenced after addi-
tion of EA 0.05—4 mmol = L "for 24 h. After
36 — 48 h., DNA synthesis was concentration-

_lo al'ld

dependently suppressed in 1—4 mmol ¢+ L
the suppression rate increased along with 36 —
48 h.
Effects of EA and Col on collagen synthesis
Collagen synthesis incrzased in all groups of
Cal and EA after 24-h exposure. But after 36—
48-h exposure, collagen synthesis decreased re-
markably in Cal (10 and 20 pmol + L7} and EA

{1, 2. and 4 mmol « L™') (Tab 1).
DISCUSSION

As a Ca®* carrier, Cal can elevate the cytoso-
lic Ca*' concentration by transporting Ca*t from
extracellular {luid into the cytosol*. The incor-
poration rate of [*H ]proline increased markedly
and the DNA synthesis was not influenced after
24-h exposure to Cal. These showed that an ele-
vated cytosolic Ca’*t concentration promoted col-
lagen synthesis of HLF, and here Ca** influx was
important. As to the collagen synthesis in-
creased after 24-h exposure to EA, we presume
that the chelation of Ca®* in the medium can pre-
vent the Ca’~ influx into the cells, resulting in a
compensatory release of Ca*t from intracellular
stores into the cytoscl. But we did not measure
the cytosolic Ca*" to demonstrate it.

Both Cal and EA suppressed the DNA syn-
thesis of HLF after 36 —48-h exposure. we deem
that Ca** probably possesses a double-direction
regulation on DNA synthesis, viz DNA synthesis
requires certain amount of Ca’t, but when the
cvtosolic Ca®t concentration is beyond the upper-
lirnit. DNA synthesis will be suppressed on the

This was in consensus with the results
(2,41

contrary.
of literature

In conclusion, the elevated cytosolic Ca‘t
promoted collagen synthesis of HLF, in which

Ca®t influx played a significant role. The DNA
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Tab 1.

n—=73 wells, ¥+s.

Effect of calcimycin and egtazic acid on syntheses of DNA and collagen in cultured human lung fibroblasts.
*P>0.05. *P<0.05. "P< 0. 01 vs control.

DNA Collagen
24 h 36 h 48 h 24 h 36 h 18 h
Calcimycin 1] 4 514138 f 32615 6102+ 75 1279+129 31751434 3 0464251
(umol+L™} 0. 25 4 5444130" 4 6861208 4 461147 3 1961222 314677 2 7441 259"
2. 50 4 QB7 L 22" 3 592+ 63" 3 263220¢ 3 5071+ 665" 2 7341157 2 79642107
50 3 9BBET2" 3916k12° 2 4BT RO 291594237 2128+15 2 81441594
10. 0 4 1504-109° 3116-k35° 2014472 2 8744+227 27024 274" 2 438+ 339%
20,0 3 180+ 59 2 7224+205° 1 827+ 152 3 07E+224° 2 669+ 241" 2502217
Egtazic acid O 6 71011 239 6 2211251 5 858+ 262 1 5951302 31994122 2 687t 261
{mmogl-L~"} 9. 05 4 098+ 603" & 436332 4 52541 084 2 697+ 331° 3 008+391° 2 473+ 209"
Q.10 50034171 1500 4 78311171 5 306409 2 198+122 3 44741150 2 547 +464"
1.0 4 456+ 399" 2 958+ 454 2 421 =70 2 3531+182 1 5534404 1 5584122
2.0 4 03314451 2 8384 483° 2 3294232 2 3201524 1 456+ 134° 13985
4.0 3 7784533 2 66982 727+ 25 2 {48172 1 2694+ 55° 1 603+ 3a7"
.,
synthesis was suppressed when the cytosolic Ca®t Kﬂ%ﬁlﬁ% o nf A o

The re-
sults suggest that Ca®% antagonists may be a

concentration was too high or too low.

group of potential useful drugs for antifibrosis. (2
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