ANNALES
UNIVERSITATIS MARIAE CURIE-SKLODOWSKA
LUBLIN — POLONIA
VOL. L, 27 SECTIO D 1995

Wojewodzki Szpital Zespolony im. Jana Bozego w Lublinie
Oddziat Polozniczy
Ordynator: dr med. Henryk Pakuia
Pracownia Radioimmunologiczna
Kierownik: prof. dr hab. Ewa Jagiello-Wajtowicz

Jerzy FRANCZAK, Ewa JAGIELLO-WOJTOWICZ

Evaluation of the Usefulness of the Serum Estriol (E3) Estimation in Preterm
Delivery

Ocena przydatnosci oznaczania poziomu estriolu (E3) w porodzie przedwczesnym

The preterm delivery is still a valid medical and socio-economical problem.
It is connected with prematurity and increase of perinatal mortality and
morbidity of fetuses and newborns. Most patients who had preterm labor were
reported to have earlier abortions (19); the others had had internal diseases,
especially cardiovascular and kidney, EPH gestosis, viral infections and anaemia
9).

In pregnancy estrogens are produced mainly in placenta (1, 2, 7‘). Itis thought
that estriol is mainly of fetus origin (7, 8, 11), therefore it is the most often
examined factor of fetoplacental unit (12, 21). The amount of estriol is the biggest
among estrogens produced in pregnancy; thus the decrease of E3 levels may be
regarded as the signal of fetal distress (3, 17). The dependence between
cardiotocography and estriol values in the fetus conditon was noticed (16, 22).
An interesting observation is the correlation between the estriol levels and the
newborn weight (4, 6, 10). The lower E3 was reported in [UGR (8), and in EPH
gestosis (15). Hughes et al. (8) emphasize the purposefulness of estriol
estimation in prolonged pregnancy and diabetes. There is a hypothesis about the
E3 rolein stimulation of labor mechanism because in the last weeks of pregnancy
the increasing values of hormone were noticed (5, 9, 20).

The aim of this study was the evaluation of serum estriol levels in pregnancy
threatened by preterm delivery.
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MATERIAL AND METHODS

80 pregnant women were accepted for hospital treatment because of threatened preterm
delivery. The age of patients ranged from 18 to 37 years, the average was 26.3. The examined group
included 37 primiparies and 43 multiparies; 17 had spontaneous abortions, 12 preterm labors, in
4 cases occurred both abortion and preterm delivery. There were 35 pregnant women from rural and
45 from urban areas. The advancement of pregnancy was determined on the basis of interview,
obstetrical examination and ultrasonography. Regular, painful contraction appearing not less
frequently than one every 10 minutes felt by the pregnant woman and confirmed by cardiotocograp-
hy were taken as a symptom of the preterm delivery. The control group were 75 healthy pregnant
women coming to control examination. For a more precise estimation and comparison of the results
all the pregnant women were divided into 3 groups with regard to the advancement of pregnancy:
I from 29 th to 31 st week, I from 32 nd to 34 th, and I1I from 35 th to 37 th week of pregnancy. Blood
for hormonal examination in tested groups was obtained before medical treatment between 8 and
9 a.m. Tests were performed in Laboratory of Radioimmunoassay using Amerlex Oestriol
unconjugated E3 RIA Kit from Amersham International UK (code Im 2041). The data were
statistically analysed and shown in the table and in the figure. All results are expressed as means
M + SD. The difference between means was tested using Student’s test for independent means. In all
studies a significance level of p<0.05 was used.

RESULTS AND DISCUSSION

Estriol is an important marker of fetal condition and growth (2,5). Mathur
and Langrebe (13) noticed that only E3 increases up to delivery time. The
examinations showed the constant increase of unconjugated estriol with the
pregnancy advancement (Tab. 1). Smit and Essed (18) also observed the
increase of E3 level, but there was no correlation between this hormone and
uterine contractions. Our examination of preterm delivery confirmed that there
were higher E3 values in comparison with physiological pregnancy, especially in
the age groups Il and III (Fig. 1). The results in spite of their statistical
significance can be critically viewed because there were great individual
differences in the examined groups.

Table 1. Mean estriol values (ng/ml) in threatened preterm delivery

Age Examined group Control group
pregnancy )4
group M SD M SD
I
29—31 9.5 43 8 2.19 >0.1
II
32—34 124 491 10.1 2.46 <0.05
IIL
35—-37 153 6.67 11.5 43 <0.03
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Fig. 1. Serum estriol levels in threatened preterm delivery; | — examined group, 2 — control
group

Conclusions

1. The serum E3 levels in preterm delivery were higher in all age groups of
pregnancy.

2. The estimation of mean estriol concentrations may be helpful in the
examination of fetoplacental unit together with other diagnostic methods.

3. On the basis of E3 examination it is difficuit to evaluate properly the
pregnancy threatened by preterm delivery.

REFERENCES

1. Banaczek Z. et al.: Dcena przydatnosci oznaczania poziomu estriolu w moczu i laktogenu
tozyskowego w surowicy krwi u cigzarnych z porodem przedwczesnym zagrazajacym. Gin. Pol.
63, 385, 1992.

2. Banaczek Z. et al.: Ocena przydatnosci oznaczania poziomu estriolu w moczu i laktogenu
tozyskowego w surowicy krwi u cigzarnych z porodem niewczesnym zagrazajacym. Gin. Pol. 63,
382, 1992.

3. Batra S. et al.: The role of estradiol and progesterone in the regulation of myometrial activity
for the onset of labor. Acta Obstet Gynecol Scand 62, 207, 1983.

4. Boroditsky R. et al.: Maternal serum estrogens and progesterone concentrations preceding
normal labor. Obstet. Gynecol. 51 (6), 686, 1978.

S. Buster J. F. et al.: An algorithm for determining gestational age from unconjugated E3 levels.
Obstet. Gynecol. 56 (5), 649, 1980.

6. Csapo A. L et al.: Progesterone deficiency and premature labor. Br. Med. J. 1, 137, 1974.

7. Goretzlehner G.: Endokrinologie der Schwangenschaft. Zentralbl. Gynecol. 109, 73, 1987.



156 Jerzy Franczak, Ewa Jagietto-Wéjtowicz

8. Hughes S. et al.: Tests of fetal wellbeing in the third trimester of pregnancy. Br. J. Obstet.
Gynecol. 87, 650, 1980.

9. Jaspers V. et al.: Magnesium, calcium, hemoglobin, hematocrit, estriol and human placental
lactogen with magnesium substitution in pregnancy. Gebursthilfe Frauenheilkd. 50 (8) 628,
1990.

10. Kauppila A. et al.: Suppression of threatened premature labor by administration of cortisol
and 17 alfa hydroxyprogesterone caproate: A comparison with ritodrine. Am. J. Obstet.
Gynecol. 138, 404, 1980.

11. Klimek R., Stanek J.: Diagnostyka i postgpowanie w ciazy o wysokim ryzyku. PZWL,
Warszawa 1983, 155.

12. Klopper A. et al.: Variability of fetoplacental steroids in maternal plasma in late pregnancy.
Obstet. Gynecol. 44 (2), 187, 1974.

13. Mathur R. S. et al.: Progesterone, 17 OHP, E2, and E3 in late pregnancy and labor. Am. J.
Obstet. Gynecol. 136, 25, 1980.

14. Pawelczyk L. et al.: Diagnostyczne i prognostyczne wartosci oznaczania 17 beta estradiolu
w surowicy krwi kobiet pomigdzy 6 a 20 tygodniem ciazy. Gin. Pol. 57, 679, 1986.

15. Pisarek-Miedzinska D. et al.: Przydatnos¢ oznaczania metoda enzymatyczna laktogenu
tozyskowego i estriolu w surowicy krwi oraz rejestracji kardiotokograficznej w monitorowaniu
ciazy o wysokim ryzyku. Gin. Pol. 55, 538, 1984.

16. Rondinelli M. et al.: A comparison of qualitative and quantitative evaluation of cardiotoco-
gram in the monitoring of high risk pregnancy. Clin. Exp. Obstet. Gynecol. 9, 46, 1982.

17. Stomko Z. (red): Medycyna perinatalna. T. I. PZWL, Warszawa 1986, 370.

18. Smit D. A. et al.: Predictive value of uterine contractility and the serum levels of progesterone
and esterogens with regard to preterm labour. Gynecol. Obstet. Invest. 18, 252, 1984.

19. Taleb J. et. al.: Twenty four hours hormone secretion profiles of cortisol and estradiol in
preterm labour. Horm. Metab. Res. 25 (8) 44, 1993.

20. Tambyraja R. et al.: Predictive oestradiol surge of premature labour and its suppression by
glucocorticoids. Aust. NZJ Obstet. Gynec. 15, 191, 1975.

21. Tulchinsky D. et al.: Plasma estrone, estradiol, estriol, progesterone and 17 hydroxyproges-
terone in human pregnancy. Am. J. Obstet. Gynecol. 112 (8), 1095, 1972.

22. Turnbull A. C. et al.: Significant fall in progesterone, and rise in oestradiol levels in human
peripheral plasma before onset of labor. Lancet 2, 102, 1974,

Otrzymano 1995.11.23.

STRESZCZENIE

Oznaczano poziom estriolu w surowicy krwi cigzarnych zagrozonych porodem przedwczesnym.
Grupg badang stanowito 80 kobiet ciezarnych przyjetych do leczenia szpitalnego z powodu skurczéw
migsnia macicy. Do grupy kontrolnej zaliczono 75 zdrowych cigzarnych zglaszajacych si¢ do poradni
przyszpitalnej. Celem dokladniejszej oceny i porownania wynikéw wszystkie cigzarne podzielono na
3 grupy wiekowe ciazy. Stgzenie estriolu oznaczano radioimmunologicznie, uzywajac zestawéw RIA
Estriol Amersham International UK. Badania wykazaly wyzsze poziomy estriolu we wszystkich
grupach wiekowych ciazy zagrozonej porodem przedwczesnym. Roznice te byly istotne statystycznie
od 32 do 37 tygodnia ciazy. Wydaje si¢, Zze oznaczanie poziomu estriolu w surowicy krwi cigzarnych
zagrozonych porodem przedwczesnym moze byé przydatne w diagnostyce ciazy zagrozonej
przedwczesnym jej zakoniczeniem.



