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Corticotropin-releasinghonnone isproducedbythehumanplacenta 
and fetal membranes, ht its physiolqical significance is not 
established. We emmined the possibility that CRH might affect 
pmstaglandinoutputbytheseintra-uterinetissues. Prjnlaryculturesof 
atnnion, &Orion, decidua and placenta wexe established from tissue 
obtain&frombmw.nattemelective cesammsection weremaintained 
inthepmsence ofinming concentrations of synthetic hCRH. FG 
cutput at 48h was measurd by radio-y. hC!RH stimulated pGE2 
output by amnion, chorion and placenta, but not by decidual tissue. EGFzc, 
output was stinailated in amnion, decidua and placenta but not chorion, 
whereas (Xkprt of 13, 14-dihydro-15-keto pGFz. was stimulated in all 
fourtissues. We conclude thathCRH stimulates prcetaglandin output by 
humanplacenta, deciduaandthe fetalmembranes, raising the possibility 
ofparac=riraeorautoffine~~~ionsbe~C1Wandprostaglandins~ 
a. @ 1989 Academic Press, Inc. 

Human corticotropin-releasing hormone of hypothalamic (1) and 

placental origin (2) ia a 41- ami.r~ acid peptide. hCRH mRNA has been 
detected in the placenta fram 7 to 40 weeks of gestation (3). These 

observations are consistent with a p rogressive rise during gestation in 
the levels of hCPH peptide in maternal plasma (4-7) which correlate with 

h-CRH concentrations in placental tissue (7). Within the hypothalamic 

pituitary axis CRH plays a major role in stimulating 

adrenccortiwtrophic horn~ne release (8) from the anterior pituitary. 
HUVIeVZ, within the placenta the role of hCRH still remains to be 
defined. The human placenta contains biologically active ACM (9), and 
CRHstinnilates secretionof apeptide containingtheACIHseguence ina 

doseaependentmanner frcmI placental tissue in Vitro (10, 11). However 
there is no information concerning the possibility that CRH may 

~~~:CRH,wrticotropin-releasinghorwne;PI;,prostaglandin; 
hCRH,huroanCPH;ACIH, 
dihydro-15-l&~ FGF2.. 

adrenocorticotrcpinhorncne ; FGJW, 13,14- 
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st:'unilateatherfactors~astheprostaglandins~tobeproctuced 

bytheintrauteri~~tissues.Anim=rease inpms&igla~~Iinproductionby 

the fetal membranes and placenta a axmpaniestheonsetofspontanecus 

labor in the m (12). In the absence ofanyconsistentchangesin 
peripheral plasma concentrations of either steroids or regulatory 

peptides, it is possible thatlocdllyproduced steroids orpeptidesmy 

modulateprostaglandinpraductionandmetabolismwithinthe intrauterine 

tissues. 

In the present study we examined whether the production of FGF2c, 
and of EGE2 by placental tissue, decidua and by the fetal membranes 
might be modulated by hC!RH. We also detemined the effects of hCRi on 
the cutput of 13, 14-dihydm-15 keto-FGF2, the major metabolite of pGF2. 
produced by intrauterine tissues (13). Wereportthatduringinvitro 
short term culture the production of pGFzc, , IGE2 andEGFMbythe fetal 

membranes and placenta are increased in a dcse dependent fashion in 
response to exogenous hC!FM. ‘Ihese findings raise the possibility that 

intrauterineparacrineregulationof PGproductionby CRHoccurs within 
thehusan fetalmembranesandplacenta. 

Collection and nrenamtion of tissue 
Anmion, chorion-decidua and placental tissue were collected at term 
elective cesaman section fron m who had received no medication 
other than epidural anaesthesia. !lhe length of gestation was 37-42 
weeks. Within 15 min of delivery the amnion was peeled away from the 
chorion-decidua. The decidua was carefully dissected f3xan the chorion 
andapproximately 4g of eachtissuewasmincedand rinsedtwice inHanks 
Buffered Saline Solution, (HBSS, Flaw Laboratories, Inc., Virginia, 
USA), supplemented with 10% gentamycin, (G&cc Laboratories Inc., New 
York, USA). A single cell suspension of the tissues was prepared as 
previously described (14). The mean cell viability for all tissues was 
87.4+9.8% and was not significantly different between tissues, as 

F 
by the trypan blue exclusion test. Cells were plated at 2-3x10 

cells/well in 17mm 24-flat bottom well multidishes &in&o, Flm 
Laboratories), inMofcul~mediumperwell,inthepresenceoflO% 
charcoal stripped fetal calf serun (14,15,16). The culture wells in 
which the cells were plated had been coated previously with Vitrogen 
(Collagen 100, Collagen Corporation, R&l Laperriere Inc., Montreal, 
Canada). The culfxres were maintained at 37C in a water saturated 
atmosphere containing 5% 02. 

Modulation of Frcstacdandin Outnut 
-on, chorion, de&dual and placenta cultures (n=4 tissues) were 
maintainedfor48hrinthepresenae of h-C!RH (Bachen Inc., California, 
USA; O-lOOOng/nl; 1~12 wells/treatment). Media was then collected and 
stored at -7OC. Cell nurber was determined using a Coulter Counter 
(Coulter Electronics, U.S.A.) 

PrcetaolandinRadioinmanxMssay 
Concentrations of RX2 and pGF2cr were determined by specific 
radioWy (17) in media collected frcan cultures of all tissue 
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types. For the FGE2 and FGF2, assays the inbr- and intra-assay 
coefficients of variation were less than 11% and 9% respectively, and 
theminimaldetectabledosewasgreaterthan8pg/ml. 
Concmtmtions of PGFM were detemined following diethyl ether 
extraction of themedia fmn all tissue types (17). Thecmbined inter 
and intra assay coefficients of variation for the FGEM assays wzre less 
tan 12%, and the minimaldetectabledcsewasgrmterthan14pg/ml. 

IMaAnalvsis 
Ftesults are expressed as mean+%4 for averages of four separate 
~iments.Theeffedsofh~on~~~t~assessed by analysis 
ofvariance. 

RESULTS 

Modulation of Dlacental and fetal mexbrane FG!32 outmt: 

Following a 48 hr incubation in the presence of hCRH there was a 

significant increase in the concentration of FGE2 in media collected 

from amnion (EO.001: lOOng/xnl and lOOOng/ml.), chorion (P<O.OOl: 10 and 
lOOng/ml) and placental (FYO.001: lo- lOOOng/ml) cell cultures ccqxtxd 

tomediatakenfrcancellsmaintainedintheak6ence of hCFU3 (Figure 1). 

mere was no significant effect of hCFW on &GE2 production by decidual 

cells in culture (Figure 1). 

0 1 10 loo loo0 0 1 10 100 low 
CRH (rig/ml) 

Ficmre 1: Concentxation of FGE2 in media colle&ed fmn amnion, 
chorion, decicbal andplacentalaUxresmaintair& inthe 
pl"esmceof~ing corm&rations of hCRH for 48 hours. 
Values areman* SEM fortissue5z fran4patienk. 
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Modulation of Dlacental and fetal membrane FGF2a outtmt: 

Therewasasignificant increase in the concentration of FGF2ain media 

collected frcan amnion and decidual cells following a 48 hr incubation in 

the presence of hC!RH in concentrations ranging frm l-lOOOng/ml 

(RO.001; Figure 2). PGFz~ output frcan placental cells was significantly 
greater after addition of hCRH (lOOOng/ml; RO.001) than frm cells 

maintained in the absence of hCPH (Figure 2). Concentrations of FGF2, 

were undetectable in media collect& fmn &Orion cells follming the 

48hrc1iltiperiod. 
Modulation of placental and fetal rtmrbrane FGFM outuut: 

Follming a 48 hr incubation in the presence of hCFfH at concentrations 

ranging frm lo-lOOOng/ml, there was a significant (TXO.001) increase in 

theouQn&ofFGFM frmlxkhamniontiplacentalculturesccanparedto 
retreated cells (Figure 3). In the presence of 100 and lOOOr@nl hCF-W 

there was a significant (PcO.001) inaeaseinthewnoentra tion of FGFM 

in media collect& frm de&dual cells (Figure 3). The output of FGFM 

frm chorion cells was significantly greater when cells were maintained 

for 48 hr in the presence of 1ooOrq/ml of hCi?H oxpared to cells 

xtEchtainedintheabserce of h-mH (RO.001; Figure 3). 

0 1 10 loo looo 
0 1 100 10 1000 

CRH (rig/ml) 

Figure 2: Concakmtionof ~F2a~media~llected frOmdo& 
decidualark3plaoental culturesmaintainedinthep-OfO, 
1, 10, 100 and 1ooorq/ml of hau3. cIzomeationsofm2,in 
nuxtiawllectedfrom~rioncells~bel~the detecbbility 
of the assay (clOgg/ml). Values are man *SD! for tissues frcin 4 
patients. 
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OV I o- I 

0 1 10 loo lwo 
CRH 

(ng,ml)o 1 10 loo too0 

Ficnm? 3: Cbncedmtionof KZFM inmdia collected frmamnion, 
d-mrion, decidual andplacental cxXuresntairrtained inthe 
pI-esnceof-ing cmmenbations of hCPH for 48 hems. 
Values aremean+SEM fortissues f-4 patients. 

DISUJSSION 

We have f~thatsynthetic CBH sti.mulates kmeasedout@of 

FGE2,PGFZn andFGFMbyprimaryculturesofhumanfetalxmkmnes, 

decidua ar~A placenta in vitro. Significant effects were fmrxl within the 

rangeofCRH concentrations reported for human placenta (7,18), raising 

the possibility that these interactions may have Fhysiological 

significance. ~&centlyithasbeenzxportedthatthehmanplacenta, 

deciduaanAfetalmembranespnAuceCBHdur~invitmtissuemMxre 

(3,14,19). In placental tissue, cmisprxduced by purified 

cytotrophoblast cell preparations (19). As yet the cell types 

responsible for pmstaglandin and CFH production in the membranes and 

decidua mmaintokedetemimd, and itisnotknom whethertheseare 

the sameordifferent. Hmever, collectivelythese results suggest that 

CRH may influence PG production in vivo thrcugh either paracrine or 

autocrinemechanisms. 

prostaglardinsg~~withinthefetal~~ard/ordecidua 

andplacentaarebelievedtoplayapivotalrole intheexbcrineevents 

leading to parturition. It has been well established thatsevm1 

factors including steroids and growth factors may stimllate FG output 

fromdeciduaandfetalmembranes (2o).~snomarkedcharqescccur in the 
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peripheral concentrationsofestrqenorprogestemne intheplasmaof 

wcanen before labor, it has been suggested that local changesmay occur 

in the production and/or action of these stexoids on FG output within 

the tissues of the pregmnt uterus (20). Similarly, cortisol is produced 

locally frcan cortisone (21) and cortisol sulphate (19,22) within the 

fetal membranes, although systemic concentrations inmaterhal and fetal 

plasma ,rise during the latter part of human prqnancy (23). Recently it 

has been shown that glucccorticoids stimulate FGE2 output by humn 

amnion maintained in monolayer culture (24,25). In addition, it has been 

demonstrated that glucocorticoids stimlate CRH output frran placental 

tissue and fetal menbranes, and inmeaes the levels of CRH nRNA in 

purified qtotmphoblasts maintained in vitro (19). The present results 

raise the further possibility that the stimulatoq effect of 

glucocorticoids on iG cutput might be mediated, at least in part, 

thrmgheleva~CRHproduction. 

The placenta also contains biologically active ACIH. In vitro, CRH- 

stinaiLatedsecretionofpeptidescontainingtheACIH~~ina~ 

dependent nlanner (10,ll). Roth pI;E2 and FGF2. stimlate i.nmmoreactive 

ACID output by the placenta (lo), but it remains to be established 

whether EGs mediate CRH effects on placental ACIX centrally, FGs 

stimulate ACEI release fm the pituitary gland (26). It is likely that 

this effect is mediated by hypothalamic CRIi (26). If a similar 

interaction camsintheplacentaandfetalmmbranes, itwould setup 

the possibility of a positive feedback loop between CRH and Es, which 

may contribute to the progressive rise in both plaza CRH (4-7) and ACTH 

(22) during human pregnamy. Inturh,outprtofcRHandFGsmaybe 

driven, inpart, byrisingglucocorticoids (22). 

Inthepresent~,theoutpltofFGE2,PGFa,andPGFMwashi~~ 

per cell, in the placenta than in the anmion, decidua or chorion. This 

could reflect an increased proportion of cells with PG synth~izihg 

activity, rather than differences in enzyme activity or substrate 

availability per cell. FGs have been suggested as local mediators of 

intra-placental blood flow (27) and alterations in the patterns of 

eicosanoid production or metabolism oamr at term in association with 

charges in utem-placental perfusion, for exaxqle in pre-eclarqsia (27). 

Feripheral concentrations of CRH in maternal blood are elevated 

significantly over normal in patients with pregmncy -induced 

hypertemion (6). The cause or effect txmpnent of this latter 

relationship is not yet apparent. Hmever, cur results suggest the 

possibility that CRH stimulation of local FG out@ in the placenta may 
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czontribute to the pathophysiology of hypertensive dism&rs of 

Pregnancy. 
It is becaning apparent that a series of positive feedback loops 

involving glucocorticoids, CRH, AClH andprustaglandins exist in the 

placenta, and perhaps in the fetal membranes. l%esscontrolIns&anisxns 

are the oppcsite of feedback relationships at the level of the 

hypothalzsrsardpituitary. 
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