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elicited IGF-like effects including growth stimulation.
Des'? IGF-1 and Long R, IGF-I, two analogues with re-
duced binding affinity for IGFBPs but unaltered binding
to the Type I receptor, increased IGFBP-4 levels in CM
and increased stromal cell growth. When CM from IGF-I
and IGF-II treated cells were incubated with '*I-IGFBP-
4 for 6 hours at 37°C, "**I-IGFBP-4 levels decreased 90%
compared to incubation with control CM.

Conclusions: (1) IGF peptides and analogues with re-
duced affinity for [GFBPs have mitogenic effects on en-
dometrial stromal cells probably mediated via the Tvpe |
[GF receptor. (2) Stromal production of IGFBP-4 is in-
creased by peptides that bind to the Type 1 receptor. (3)
Regulation of IGFBP-4 levels in endometrial stromal
cells are regulated by IGF peptides through receptor and
non-receptor mediated mechanisms. The latter may in-
volve (a) their binding to IGFBP-4 and subsequent acti-
vation of a BP-4-specific protease or (b) their binding to
a protease that shares sequence homology with IGFBP-4
with subsequent activation and proteolysis of IGFBP-4.
It is postulated that IGF peptide is more available upon
partial proteolysis of IGFBP-4 for interaction with the
Type 1 IGF receptor. Supported by NIH HD25220
(LCG).
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Quantitative Relationship Between Pineal Melato-
nin (M) Secretion, 6-Hydroxymelatonin Sulfate
(6-MS) Excretion, and Lowering of Plasma Tryp-
tophan (TRP) Levels. R. C. Zimmermann'?, C. J.
McDougle?, J. Oleese®, M. Schumacher®, G. R. Hen-
inger?, L. H. Price®. 'Section of Reproductive Endocrinol-
ogy, Mayo Clinic, Rochester, MN; *Department of Psy-
chiatry, Yale University, New Haven, CT; and ®Institute
for Hormone and Fertility Research, University of Ham-
burg, Hamburg, Germany.

Objectives: Melatonin secretion can be abnormal in a
variety of reproductive endocrine disorders. For example
M secretion is reported to be increased in hypothalamic
amenaorrhea, and decreased in some forms of depression,
which is one of the cardinal symptoms encountered in
premenstrual syndrome. The 2 most pertinent mecha-
nisms influencing pineal M production are light, and al-
terations in the beta-adrenergic nervous system. Melato-
nin is produced from TRP, an essential amino acid. The
relationship between plasma TRP concentration and M
production and secretion has not been well character-
ized. The purpose of this study was to see whether lower-
ing of plasma TRPlevels influences pineal M secretion.

Design: The influence of active or sham TRP depletion
on M secretion and 6-MS excretion was studied by using
a double-blind, placebo-controlled design.

Material and Methods: Eleven subjects, 5 men and 6
women, received an amino acid mixture (AAM) with or
without TRP (2.3 g) at 15:00 h, which induces synthesis
of labile protein stores. Blood samples were collected

hourly throughout the night, and urine was collected in
8-hour intervals starting at 07:00 h of the study day. Mela-
tonin and 6-MS concentrations were measured with ra-
dicimmunoassay kits, whereas total and free TRP were
assayed by high-performance liquid chromatography.
Paired t-tests were used to compare the active with the
sham group. Linear regression was used to correlate the
time point of maximal TRP depletion (+5 h) with M se-
cretion expressed as area under the curve (AUC; 16:00
h-08:00 h) and 6-MS excretion.

Results: Plasma M concentration (AUC: 455 + 86
pexh/ml) and nocturnal 6-MS excretion (23:00 h-07:00
h: 5.38 + 1.19 ug/8 h) were consistently decreased when
compared to a sham drink containing the same AAM
plus 2.3 g of TRP (M: 738 + 152 pgxh/ml, p < 0.025;
6-MS: 8.38 + 1.81 ug/8 h, p < 0.025). In addition, the
amount of M secreted during the depletion experiment
expressed as AUC and nocturnal 6-MS excretion corre-
lated significantly with the lowest value of free but not
total TRP levels, which was encountered 5 h after the
intake of the drink (correlation M AUC with free TRP
level: r = 0.77, p = 0.05; correlation of nocturnal 6-MS
with free TRP concentration: r = 0.83, p < 0.02). No
significant correlation was encountered between change
in TRP levels during the control experiment and M se-
cretion or nocturnal 6-MS excretion.

Conclusion: These findings demonstrate that M secre-
tion and 6-MS excretion are dependent on plasma TRP
concentration. Therefore, we propose that in addition to
light and alteration of the noradrenergic nervous system,
plasma TRP levels can influence pineal M secretion pro-
foundly. Consequently, some of the abnormalities seen in
M secretion in reproductive endocrine and depressive
disorders might be caused by alterations in plasma TRP
levels. Studies are in progress to test this hypothesis.
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Ovarian Intrabursal Administration of Recombi-
nant TGFZ1 Inhibits Follicle Rupture in Gonado-
tropin-Primed Mouse. S. Juneja, R. 5. Williams, N.
Chegini and 'G. Ksander, Department of Obstetrics and
Gynecology, College of Medicine, University of Florida,
Gainesville, FL. and 'Celtrix Pharmaceuticals Inc, Santa
Clara, CA.

Objective: The expression of TGFgs mRNA and pro-
duction of TGFjs proteins have been demonstrated in
the ovarian tissue of several species including human.
TGFfSs have been shown to influence ovum maturation
and theca and granulosa cell proliferation and steroido-
genesis. The aim of this study was to find out the effect of
intrabursal treatment of TGF#1 on PMSG/hCG-primed
ovulation in mouse.

Design: Owvulation in PMSG/hCG-primed mice
treated with rTGFS81 was compared to control mice
treated with vehicle.

Materials and Methods: Female mice (BgD,F,; age, 4-6
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wks) were primed with PMSG followed 48 hr later by
hCG. Recombinant transforming growth factor g1
{rTGFg1, 100 ng) was injected into the bursa of each
ovary 1 hr before hCG injection. Ovaries from control
mice received 1 pl of vehicle containing 1 mg BSA/ml
saline. Cumulus-enclosed ova were retrieved from the
mice at 14 hr post-hCG. Ovulation rate was determined
by the number of ova recovered from mice. Ovaries from
each mice were processed for histological studies.

Results: The number of ova recovered from rTGFg1-
treated mice was significantly lower than that from vehi-
cle-treated mice (7.30 £ 1.14 vs. 28.81 &+ 2,75, p < 0.0001).
The data was analysed by Student’s t-test. Morphologi-
cal observations on H & E staining of ovaries indicated
significantly higher number of unruptured preovulatory
follicles in rTGFg1-treated mice, whereas, control mice
showed higher number of corpora lutea.

Conclusion: This study shows that intrabursal treat-
ment of mice with rT'GFg1 inhibits ovulation. This sug-
gests that TGFg1 may play a role in the regulation of
ovulation.
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Hormonal Regulation of Insulin-like Growth Fac-
tor Binding Protein-4 Gene Expression in Cul-
tured Rat Granulosa Cells. D. 8. Choi, L. T Putowski,
R. M. Rohan, and E. Y. Adashi. Division of Reproductive
Endocrinology, Department of Obstetrics and Gynecol-
ogy, University of Maryland School of Medicine, Balti-
more, MD.

Objective: Insulin-like growth factor binding protein-4
(IGFBP-4) is expressed in rat granulosa cells where it
may be involved in the processes of follicular atresia and
IGF action. Levels of ovarian IGFBP-4 transcripts are
regulated in vivo by FSH and estrogen treatment. To fur-
ther characterize the hormonal regulation of this IGFBP
in a more defined system, [IGFBI’-4 expression was stud-
ied in cultures of rat granulosa cells.

Design: The amount of IGFBP-4 mRNA was mea-
sured by Northern blot hybridization after extraction of
total RNA from rat granulosa cell cultures before and
after various hormonal treatments.

Materials and Methods: 2 % 10° viable granulosa cells
from diethylstilbestrol (DES)-primed (s.c. silastic im-
plant at 21 d.o., ovaries collected at 25 d.o.) intact rats
were obtained by follicular puncture and cultured in 12
* 75 mm polypropylene tubes with 2 ml McCoy’s 5A
serum free media with glutamine. Cultures were treated
with FSH, IGF-I, Epidermal Growth Factor (EGF) or
Activin-A forup to 72 h. RNA was extracted from individ-
ual tubes by the acid phenol method (RNAZOL-B), and
electrophoresed in 1% agarose gels after glyoxal denatur-
ation. An aliquot of each sample was run on a parallel gel
and stained with ethidium bromide to evaluate RNA in-
tegrity and quantity. The amount of IGFBP-4 mRNA
was measured by northern blot hybridization to a **P-la-

S74 Abstracts

belled portion of the rat IGFBP-4 cDNA. Hybridization
signal was quantified in a BETASCOPE 603. The rela-
tive amount of IGFBP-4 transcripts was normalized to
the constitutively-expressed probe CHOB (encoding ribo-
somal protein 82).

Results: In primary cultures of granulosa cells from
DES-primed rats, IGFBP-4 transcript levels declined
dramatically by 6 h but then increased by 48-72 h to
1.3-fold of imitial values. FSH (100 ng/ml) had a ten-
dency to increase IGFBP-4 transcripts after 48 h in cul-
tures but decreased IGFBP-4 transcripts to 70% of un-
treated controls (P < 0.05) by 72 h. The effect of FSH
after 72 h was dose-dependent (3-100 ng/ml). IGF-1 (100
ng/ml) did not alter the amount of IGFBP-4 transcripts
after 6 h, 24 h, or 48 h but did decrease them to 74% of
control (p < 0.05) after 72 h. Addition of EGF (10 ng/ml})
to either FSH or IGGF-I treated cultures resulted in a fur-
ther decrease of IGFBP-4 transcripts after 72 h. Treat-
ment with Activin-A (50 ng/ml) alone lowered the
amount of IGFBP-4 transcripts after 24 h, 48 h,and 72 h
of culture.

Conclusion: Rat granulosa cells in culture maintain a
high basal level of IGFBP-4 transcript which can be al-
tered, albeit modestly, by FSH, IGF-I, EGF, or Activin-
A. These factors may enhance granulosa cell health by
decreasing the level of the antigonadotropic I[GFBP-4.
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Effects of Atrial Natriuretic Peptide on Rat Ovar-
ian Granulosa Cell Steroidogenesis In Vitro. 'K. M.
Johnson, “F. M. Hughes, Jr., 'R. S. Mather, 'H. O. Wil-
liamson, *W. C. Gorospe, 'Division of Reproductive Endo-
crinology, Department of Obstetrics and Gynecology,
Medical University of South Carolina, Charleston, South
Carolina; *Division of Molecular and Cellular Endocrinol-
ogy, Department of Anatomy and Cell Biology, Medical
University of South Carolina, Charleston, SC.

Objectives: Evidence now suggests not only the exis-
tence of an intrinsic ovarian renin-angiotensin system
(RAS), but that this system may play an important mo-
dulatory role in reproductive processes. Atrial natriuretic
peptide (ANP) is an important counter-regulatory hor-
mone to the RAS in several organ systems. Yet, studies
to date have not explored the potential role of ANP in
preovulatory follicular steroidogenesis. The objective of
this study was to determine the effects of ANP on estro-
gen, progesterone, and 20 «-hydroxypregn-4-en-3-one
(20 a-OH-P) production by both undifferentiated and
differentiated rat ovarian granulosa cells in vitro.

Design: Undifferentiated and ditferentiated rat ovar-
ian granulosa cells treated with increasing doses of rat
ANP compared to two concurrent control groups.

Materials and Methods: Granulosa cells were obtained
from ovaries by a non-enzymatic needle puncture tech-
nique. Isolated cells were washed three times by centrifu-
gation (250 X g, 10 minutes) in sterile McCoy’s 5a me-
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