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Variable Effect of Estrogen on Fibroblast
Proliferation and Collagen Synthesis by Gender and
Age
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It was assumed that the effect of estrogen on wound
healing would be variable according to patient's gender
and age since estrogen is a sex steroid. This study was
designed to determine the variability of the effect of
estrogen on proliferation of human dermal fibroblasts
and collagen synthesis which are most important in
wound healing considering patient's gender and age.

Fibroblasts were isolated from the dermis of female
patients in premenstrual, menstrual, or postmenopausal
age group and that of male patients. The isolated
fibroblasts were cultivated in the presence of estro-
gen(1.0ug/ml). The cells were seeded at 5.0x 10% cell/
well in Dulbecco's Modified Eagle's Medium/Ham's F-12
nutrient including 5% fetal bovine serum in 96-well
plates. The cells were incubated for 3 days. For fibro-
blast proliferation MTT assay method was used. To
measure the production of collagen, the collagen type |
carboxy- terminal propeptide enzyme immunoassay was
carried out.

Estrogen stimulated the proliferation of fibroblasts in
female patients, but not in male patients. The greatest
cell proliferation and collagen synthesis was seen at
women in menstrual and postmenopausal age.

These results demonstrated that effects of estrogen
on dermal fibroblast proliferation and collagen synthesis
were variable with gender and age.
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Lt. Estrogen E&5I0HAM AFOMZES] HHQ

B A= 9% well i ek7)ell ZF welld 5% FBS, 5 X
10°719) AfotAE 2 APAFolA Z4Af5ol 713
EARHoIRY FEQ 1pg/mle) estrogen(Wyeth-Ayerst
Co, Philadelphia, PA, US.A)& 83 DMEM/F-12 Hj
G 200415 W whgE A& AETE 27 A
9] Aot AT (1, 5AM), 7171l o33 (17, 37A), #H %7
o oA4T(62, 704), HAFAHL(2], 544) § 4T E U
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1741, 37419] 7kd714 8, Al 37 624, 704]¢] 57 7]
AT, Al 4 214, 54418 A1),

7zt 79 hZTe 5% FBSE ¥3s DMEM/F-128) %]
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W 394 & & AETSFE 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyl tetrazohum bromide(MTT; Sigma, St.
Louis, US.A)) WHE o] &3} spectrophotometer2 =
Akt s Aatd dotle AW ¢ mitochon-
drial dehydrogenase@ A7} =39 48420 MIT7|Z

< AN v¥4842l formazan crystal2 WH3IA Y]
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2-0l &4 100 x1E A7}t shakero| A 587 E£50] &
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Estrogens ¥ @& tixwol ®ls) 4dTe Aot
AL F7/HEL A 13 5.6%((p<001), A 27 178%(p<
0.01), Al 37+ 302%(p<0.01), A 43 -0.8%AHTable I,
Fig. 1).
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Table |. Cell Numbers of Human Dermal Fibroblasts in a 96-well Plate after 3 Days’ Incubation with or without Estrogen

Premenstruation Menstruation Postmenopausal Men
Control Estrogen Control Estrogen Control Estrogen Control Estrogen
1.64 1.67 1.45 1.86 1.29 1.69 1.04 1.06
1.65 1.66 1.31 15 12 1.65 1.03 1.07
1.63 1.74 1.45 1.6 1.28 1.74 1.21 1.01
Cell number 1.61 1.71 14 1.7 1.31 1.68 1.04 1.14
(x10"/well) 1.61 1.69 1.57 1.81 13 1.65 145 1.39
1.62 1.68 131 1.77 1.29 1.69 131 1.44
1.6 1.67 1.65 1.81 1.33 1.66 1.33 1.31
1.59 1.84 1.57 1.7 1.32 1.69 1.4 1.33
Mean * 5D 1.62+0.02 1714006 146+012 172012 129+0.04 168+003 1231017 1.22%0.17
p-value 0.001 0.003 0.001 1
Cell number 2
(x10*/well)
% ¥ %
1.6 [
1.4
1.2
1 O Control
W Estrogen
0.8
0.6 [
0.4 [
Fig. 1. Cell numbers of human
0.2 dermal fibroblasts in a 96-well
, ) . plate after 3 days’ incubation
0 , . A
with or without estrogen(*p-
Group | Group Il Group I Group 1V value <0.05)

Table [l. Collagen Concentration in a 96-well Plate after 3 Days’ Incubation with or without Estrogen

Premenstruation Menstruation Postmenopausal Men
Control Estrogen Control Estrogen Control Estrogen Control Estrogen
159 175 142 186 152 199 119 125
171 175 156 197 142 190 131 118
168 175 139 191 144 199 127 129
Collagen 170 168 148 199 146 207 125 120
(ng/me) 169 178 146 193 146 188 133 147
170 175 155 199 144 190 149 140
155 168 159 199 155 203 147 142
170 180 169 213 140 187 147 141
Mean+SD 167+ 6 174+4 15210 197 +8 146 +5 195+8 135+11 133+11

p-value 0.025 0.001 0.001 0.562
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Collagen 250
(ng/ml)
200 = =
*
150
O Control
M Estrogen
100 [ ]
50 ]
Fig. 2. Collagen concentration in
a 96-well plate after 3 days’ in-
0 o I : Srous IV cubation with or without estrogen
roup Group i Group Il roup (*p-value <0.05).
Amount of 235
collagen per
cell(pg) 2.30
2.25
2.20
2.15
O Control
2.10 M Estrogen
2.05
2.00 [
195
1.90 [
1.85 ! * .
Group | Group Hl Group llI Group IV Fig. 3. Amount of collagen syn-
thesis per fibroblast.
Table 1ll. Amount of Collagen Synthesis per Fibroblast
Premenstruation Menstruation Postmenopausal Men
Control Estrogen Control Estrogen Control Estrogen Control Estrogen
Amount of collagen 5 55y 2035 2082 2291 2264 2321 2195 218
per cell(pg)
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