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Abstract

Uterus Superfusion – A Model for the Assessment of Local Steroidal Effects

115 p., 27 fig., 7 tab., 165 ref.

The aim of this study was the development of an ex - vitro model for the investigation of the

effects of various estradiol and progesterone concentrations on the isolated uterus of the mouse.

45 uteri of estrous mice were superfused with or without the hormones after the stage of estrous

cycle had been determined by vaginal smear. The eluate was collected in   5-minute fractions

for 60 minutes and in 10-minute fractions for another 30 minutes, respectively. The protein

concentration of the fractions was determined, and the protein pattern was characterised by

SDS-PAGE. Two striking protein bands appearing upon superfusion with the hormones could

be analysed by MALDI-TOF. The pattern of progesterone- receptor (PR) distribution in the

tissue was shown immunohistochemically after treatment of the uteri with physiological,

overdosed and underdosed hormone concentrations, respectively. CytochromeP26 (CYP26) was

determined by in-situ hybridisation.

The following results were obtained:

The protein concentration changes dependent on the hormone and its concentration. Estradiol

stimulates the release of proteins in all concentrations tested. The physiological concentration

has the smallest influence. All other estradiol concentrations significantly increase the amount

of protein in the superfusate compared to the control. The augmentation is more distinct from

the 70th minute on. Progesterone leads to enhanced protein concentration only with overdosed

concentrations. Physiological and underdosed concentrations, respectively, have no stimulating

effect on the protein release by the superfused uteri

The first flushing shows the most varied protein pattern. Treatment with estradiol strongly

increases the concentrations of mice serum albumin and lactoferrin partly within 90 minutes.

Progesterone enhances mouse serum albumin only.

Mouse serum albumin seems to be responsible for the biphasic manifestation of the protein

concentration. Very likely the amount of mouse serum albumin elevates due to an increased

permeability of blood vessels.



Lactoferrin is a uterus specific protein and is present in the first flushing. It can be

electrophoretically detected only in the 10- minute fraction of the treatment with the highest

estradiol concentration.

The expression of PRs depends on tissue, hormone and hormone concentration. No PR can be

detected with any treatment in epithelium of the endometrium. In glands, PR content increases

with rising estradiol concentrations in the medium. Slight progesterone effects can be seen with

highest dosed and lowest dosed concentrations. The physiologic concentration leads to the

highest PR content in the tissue. In stroma, all estradiol concentrations cause an increase in PR

amount, regardless of the concentration. The most striking effect can be observed in the

myometrium. Physiological and high dosed estradiol concentrations have the strongest positive

influence on PR expression.

No CYP26 could be found by in - situ hybridization within 90 minutes of exogenous addition of

estradiol and progesterone, respectively

Taking all these results into consideration, we can conclude that the superfusion is a good  ex -

vitro model to investigate the effects of soluble substances on the organ. Because of the direct

contact of the active substance with the surface of the tissue, the various effects are reached

sooner. Furthermore, the transformation and disassembly of the active substance may be

decreased or wholly prevented.
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