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The Effects of Endogenous and Exogenous Estrogen on Risk Factors of
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— Part I : On Serum Lipid Levels -
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ABSTRACT

To determine the effects of endogenous and exogenous estrogen on serum lipid levels,
twenty nonsmoking healthy Korean women were participated in this experiment for 12 weeks.
They were assigned to three groups : (1) eight women aged 22 to 30(yr) for the premeno-
pausal(Pre) group, (2) ecight, aged 49 to 60(yr) for the postmenopausal(Pst) group, (3) four,
aged 23 to 30(yr) for the oral contraceptive(OC) group which used triphasic OC formulation.
Fasting blood samples representing every phase of the hormonal levels were obtained from the
subjects of the Pre and the OC group. From the subjects of the Pst group, fasting blood
samples were obtained once per three weeks for 12 weeks. All the serum data were adjusted for
dietary effects, exercise, personality type and body mass index(BMI) by using analysis of
covariation(ANCOVA). Serum lipid levels of the three groups were significantly different. While
serum levels of triglycerides(TG)(P <0.0001), low density lipoprotein-cholesterol(LDL-C) /high
density lipoprotein-cholesterol HDL-C) ratio(LDL-C/HDL-C)(P<0.01) and total cholesterol
(TC)/HDL-C ratio{TC/HDL-C)(P<0.001) were significantly high in the Pst group, serum
HDL-C(P<0.001) level was significantly high in the Pre group. The OC group showed
significantly low serum TC(P<0.0001) and LDL-C(P<0.0001) levels. There was no signifi-
cant difference in the fluctuation of serum lipid levels during the menstrual cycle of the Pre
group. However, in the OC group, serum TG level was significantly increased at phase 2(P<0.
05) where exogenous estrogen administration was highest. Even though other serum lipid
levels of the OC group were not significantly fluctuated according to the exogenous c.strogcn
administration, there was a trend of increased levels of serum TC, LDL-C, LDL-C/HDL-C
and TC/HDL-C and decreased level of HDL-C during the menstruation period. Also, serum
TC level was high(P<0.005) and scrum TG level was low(P <0.005) at the baseline of the OC
group compared with the periods of OC administration. When screening and counseling the
female population at risk for coronary heart disease(CHD), the result of this study suggests that
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it may be desirable to divide the population into several groups according to their personal
physiological characteristics, such as age, OC administration, menstrual cycle and menopause, as

well as general risk factors for CHD. (Korean J Nutrition 30(3) :

307~317, 1997)
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Group Agelyr) Height(cm) Weight(kg) BMI" Menstrual Menopausal  Uterectomized
cycle(day) age(yr) age(yr
Pst’(n=8)" 53.6”7+1.3  159.3%1.3 63.9+2.4 25.240.8 - 47.841.2(n=6) 39.0:0.0(n=2)
Pre(n=28) 241 £1.0 161.8+1.4 526%2.0 20.1+£0.6 30.0%1.5 - -
OC(n=4) 275 £1.6 159.5+0.5 51.8+29 203+1.1 31.5+1.8 - -

1) Body mass index=Weight(kg//(Height(m))’
2) Pst : Postmenopausal group

Pre : Premenopausal group

OC : Oral Contraceptive group

3) Mean £+ SEM
4) Not determined
5) n : Number of subjects
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Table 3. Comparison of the exercise time and personality type score of three groups

Variable Pst"(n=32)" Pre(n=64) OC(n=36)
Exercise”(min/day) 43.63+5.34a" 30.63+3.18b 19.75+2.71b P<0.001
Personality”(score) 86.00+1.40b 85.25+1.32b 91.50+1.37a P <0.005

1) Pst : Postmenopausal group
Pre : Premenopausal group
OC : Oral Contraceptive group
2) n : Number of data collected through the experiment
3) Total exercise time in a day
4) Mean+SEM
Values in the same column with different letters are significantly different at P<{0.05 by Tukey’s test
5) Personality type score

Table 4. Comparison of serum TC, TG, HDL-C, LDL-C levels and L/H, TC/H ratios of three groups

Group TC(mg/dly TG(mg/dl) HDL-C(mg/dl)  LDL-C(mg/dl) LH" TCH?
Pst!(n=32)" 209.64+ 8.45a"(A)” 139.01410.54b(B) 55.37£3.54ab(AB} 126.47+ 8.30a(A) 2.68+0.25b(B) 4.28+0.31b(B)
Pre(n=64) 202.70+ 6.09a(A) 8030+ 3.11a(A) 61.77+2.08a(A) 12487+ 538a(A) 2.11+0.09a(A) 3.38+0.10a(A)

_OCn=35)__141.36% 2.96b ___85.12% 409 _ 4692:27% 7740+ 467b 18740132 | 3.25£0.142
OCi(n=3) 17078+11.28(AB) 5550+ 4.77(A) 49.03+435(AB)  110.65+11.34(AB) 2.67+033(AB) 3.67+0.33(AB)
OC2(n=32) 13860+ 263B)  87.90+ 413(A) 4672+3.03B) 7330+ 467(B) 1.79£0.13(A)  3.21+0.15(A)

P<0.0001 P<0.0001 P<0.01 P<0.0001 P<0.01 P<0.001

1) LDL-C/HDL-C ratio
2) TC/HDL-C ratio
3) Pst : Postmenopausal group
Pre : Premenopausal group
OC : Oral Contraceptive group
OC1 : Baseline data before OC administration in the OC group
OC2 : Data after OC administration in the OC group
4) Mean+SEM
Values in the same column with different letters are significantly different at P<{0.05 by Tukey’s test when comparing
the serum lipid levels of the Pst, the Pre and the OC groups
5) n : Number of data collected through the experiment
6) Values in parentheses in the same column with different capital letters are significantly different at p<{0.05 by Tukey's
test when comparing the serum lipid levels of the Pst, the Pre, the OC1 and the OC2 groups
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Table 5. Fluctuation of serum TC, TG, HDL-C, LDL-C levels and L/H, TC/H ratios during the menstrual cycle of the

premenopausal group

Group TC(mg/dl) TG(mg/dl) HDL-C(mg/dl)  LDL-C(mg/dI) LHY TC/H?
Level 1(n=14)" 197.11£10.91" 7201+657 69.23+638 1134721162  1.86+0.24 3.06--0.25
Level 2 (n=18) 197.02+ 9.89  78.07+4.36  58.26+3.01 123.12+ 828 2.15+0.14 3.44+0.14
Level 3 (n=15) 20696+10.20 85.56+7.94  58.83+3.21 131.024 7.84 2.27+0.13 3.58+0.14
Level 4 (n=17) 209.56+16.53 84.86+6.16  61.92+3.79 130.67+1426 2.13+0.22 341021

NS NS NS NS NS NS

1) LDL-C/HDL-C ratio
2) TC/HDL-C ratio
3) Level 1 : 1-3 days before ovulation
Level 2 : luteal phase
Level 3 : menstruation period
Level 4 : at the beginning of the follicular phase
4) Mean + SEM
5) n : Number of data collected each level

6) NS : No significant difference at a=0.05 by ANCOVA which adjust the values for all the covariates
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Table 6. Fluctuation of serum TC, TG, HDL-C, LDL-C levels and L/H, TC/H ratios according to the changes of exogenous

estrogen levels in the oral contraceptive group

Group TC(mg/dl) TG(mg/dl) HDL-C(mg/dl)  LDL-C(mg/dl) LH" TC/H
Phase 1'(n=8)" 140.57+4.60" 81.48%+8.20 4512+ 3.10 79.15% 6.03  1.84+0.21 3.25+0.26
Phase 2 (n=8) 136.22+6.14 105.26+8.88 4356+ 290 71.611% 7.28 1.73+£0.23 3.21£0.25
Phase 3 (n=38) 132.84+3.84 85.03+7.14 55.02+11.00 60.82+13.45 1.51+£0.31 2.891+0.36
Mense (n=28) 144.79+6.09 79.83+6.78 4319+ 3.19 85.64+ 8.17 2.10£0.29 3.49%0.31

NS® P<0.05 NS NS NS NS

1) LDL-C/HDL-C ratio
2) TC/HDL-C ratio
3) Phase 1 : 0.03mg ethinyl estradiol4-0.05mg levonorgestrel

Phase 2 : 0.04mg ethinyl estradiol +0.075mg levonorgestrel

Phase 3 : 0.03mg ethinyl estradiol4-0.125mg levonorgestrel

Mense : during menstruation period
4) Mean +SEM
5) n : Number of data collected each phase
6) NS : No significant difference at 0=0.05 by ANCOVA which adjust the values for all the covariates
Table 7. Comparison of serum lipid levels before and after administration of oral contraceptive pills

Group TC(mg/dl) TG(mg/dI) HDL-C(mg/dl)  LDL-C(mg/dl) LH" TC/H?

. Baseline®(n=3)” 170.78+11.28" 55.50+4.78 49.03+4.35 110.65+11.34 2.67£0.33 3.67+0.33
Cycle 1 (n=16) 14195+ 3.82 80.831+:4.96 51.47+5.60 7431+ 7.94 1.724+0.20 3.08+0.22
Cycle 2 (n=16) 135.26% 3.52 94.97+6.27 41.97+1.89 7429+ 5.19 1.87+1.78 3.34x£0.19

P<0.005 P<0.005 NS NS NS NS

1) LDL-C/HDL-C ratio
2) TC/HDL-C ratio
3) Baseline : Before treatment
Cycle 1 : During 2nd month of OC administration
Cycle 2 : During 3rd month of OC administration
4) Mean £+ SEM
5) n : Number of data collected each cycle

6) NS : No significant difference at «=0.05 by ANCOVA which adjust the values for all the covariates
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