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The role of d-dimer as first marker of thrombophilia in women affected by sterility: implications in pathophysiology and diagnosis of thrombophilia-induced sterility.

Di Micco P, D'Uva M, Strina I, Mollo A, Amato V, Niglio A, De Placido G.

BACKGROUND: D-dimer is considered a marker of hypercoagulable state besides of endogenous fibrinolysis, so increased d-dimer is detectable in patients affected by thrombosis. Yet, several studies showed that also infertility , in particular secondary infertility due to recurrent fetal loss, has been often related to thrombotic events, in particular in women carrying thrombotic risk factors such as inherited thrombophilia (MTHFRC677T, PTHRA20210G, Factor V Leiden polimorphisms and/or inherited protein C, protein S, AT III deficiency) or acquired thrombophilia (primary antiphospholipid syndrome, acquired protein C, protein S, AT III deficiency, drugs induced thrombophilia). However, because its high predictive negative value in case of suspected thrombosis, increased d-dimer have been often associated to subclinical thrombophilia. The aim of this study is to investigate the role of d-dimer as first marker of thrombophilia in women affected by unexplained infertility and subsequently to search the cause of increased d-dimer, such as inherited and/or acquired thrombophilia. Patients and Methods. We selected 79 patients with unexplained primary or secondary infertility. We excluded patients affected by hydrosalpinx, uterine fibroids, uterine malformations, endocrinological and immunological diseases, luteal insuficiency, cytogenetical alterations. All remaining 39 patients were tested for d-dimer and divided in two group: the patients of group A showed increased plasma d-dimer, while in group B were included patients with normal plasma level of d-dimer. After this step all 39 patients were screened for MTHFRC677T, PTHRA20210G, Factor V Leiden polimorphisms, protein C, protein S, AT III, anticardiolipin IgM and IgG, lupus anticoagulant. In the control group were included 15 age-matched women without sterility problems referred to our outpatient's section of vascular medicine for suspected deep venous thrombosis. Statistical analysis was based on k2 test, differences were considered to be significant if p < 0.05. RESULTS: Inherited/acquired thrombophilia was detected in 20/25 patients with increased d-dimer and in 7/14 patients with normal d-dimer (p: <0.05, s). Discussion. D-dimer is a well known marker of hypercoagulable state, in particular its high predictive negative value in case of suspected thrombosis has been recognised by several reports. Yet, increased d-dimer has been identified also for subclinical thrombophilia besides for vascular thrombosis. Our data, in fact, for the first time, described an interesting role of increased d-dimer to identify women affected by unexplained primary or secondary infertility and thrombophilia. So, probably there is a role for d-dimer in the screening of these subjects for its predictive positive value. Of course, further data on large based population are needed to confirm our results, because these findings may speed up a diagnostic screening in these patients also for a good cost/effectiveness of this test.
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Effectivity of heparin in assisted reproduction.

Fiedler K, Wurfel W.

Kinderwunsch-Centrum Munchen, Munich, Germany. info@ivf-muenchen.de

Disturbances of the embryo-maternal interaction, i.e. impaired implantation, are seen in only a minor fraction of couples. These malfunctions become evident as recurrent spontaneous abortions (RSA), or repetitive implantation failure (RIF) in cases with IVF or ICSI procedures. The antiphospholipid syndrome (APL) is the only consensus-defined syndrome associated with RSA (anticardiolipin antibodies and/or lupus anticoagulant plus clinical symptoms). Since antiphospholipid antibodies directly interfere with hemostasis (increased coagulation), heparin is an established treatment option in these cases resulting in unequivocal benefits. There is no defined antibody syndrome in RIF even if it may be assumed that it exists. Conclusive evidence for a benefit of heparin (and aspirin) in this situation is lacking as well. However, the majority of investigations including our own experience indicate that anticoagulation may be useful. Besides the extensively studied anticardiolipin antibodies, other - by far less thoroughly investigated - antiphospholid antibodies have been described. So far it is unclear if heparin may exert positive effects in women carrying these antibodies. Autoreactive immune processes may also become apparent by the emergence of further antibodies, such as antinuclear (ANA), thyreoglobulin (TGA) and thyreoperoxidase antibodies (TPO) etc. However, there is no established definition of a syndrome associated with these antibodies, TGA and TPO probably being the most relevant. - Most studies in this area including our own experience indicate that heparin may be a useful. The detection or autoantibodies per se is probably not of pathophysiological relevance if there is no ongoing pathological activation of the immune system. However, an acute autoimmune response associated with irregular antibodies may represent the pathophysiological basis of a reproductive autoimmune failure syndrome. In these cases, immune-equilibrating interventions appear to be more appropriate than heparin therapy. - Coagulation disorders, namely thrombophilia, are a frequent cause of RSA and probably RIF as well, the most relevant being antithrombin deficiency, Factor V Leiden and prothrombin mutations. Deficiencies of protein S, protein C and factor XII and XIII are of minor importance. There is a varying degree of evidence for a benefit of heparin/aspirin in these syndromes. Heparin not only reduces the abortion rate but also lowers the risk for developmental retardation, premature birth and preeclampsia. - The effects of heparin are not restricted to anticoagulation. It is directly or indirectly (e.g. via heparan sulfate proteoglycans or heparin-binding EGF) involved in the adhesion of the blastocyst to the endometrial epithelium and the subsequent invasion. Actually, prolonged heparin treatment (14 days) resulted in an increased pregnancy rate in our patient population. Shorter courses of heparin where not effective.
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Multiple thrombophilic gene mutations rather than specific gene mutations are risk factors for recurrent miscarriage.

Coulam CB, Jeyendran RS, Fishel LA, Roussev R.

Pregnancy Success Center or the Rinehart Center for Reproductive Medicine, Chicago, IL, USA. cbcoulam@aol.com

PROBLEM: Recurrent miscarriage is a heterogeneous condition. While the role of acquired thrombophilia has been accepted as an etiology of recurrent miscarriage, the contribution of specific inherited thrombophilic genes to this disorder has remained controversial. We compared the prevalence of 10 thrombophilic gene mutations among women with a history of recurrent miscarriages and fertile control women. METHOD OF STUDY: A total of 150 women with a history of two or more recurrent pregnancy losses and 20 fertile control women with no history of pregnancy losses had buccal swabs taken for DNA analyses of 10 gene mutations [factor V G1691A, factor V H1299R (R2), factor V Y1702C, factor II prothrombin G20210A, factor XIII V34L, beta-fibrinogen -455G>A, PAI-1 4G/5G, HPA1 a/b (L33P), MTHFR C677T, MTHFR A1298C]. The prevalence of these mutations was compared between women experiencing recurrent miscarriage and controls. RESULTS: No differences in the frequency of specific gene mutations were detected when women with recurrent miscarriage were compared with control women. However, the prevalence of homozygous mutations and total gene mutations among patients with recurrent miscarriage was significantly higher than among controls. Homozygous mutations were found in 59% of women with a history of recurrent pregnancy loss contrasted to 10% of control women. More than three gene mutations among the 10 genes studied were observed in 68% of women with recurrent miscarriage and 21% of controls. CONCLUSION: Inherited thrombophilias are associated with recurrent miscarriage. This association is manifest by total number of mutations rather than specific genes involved.
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In vitro fertilisation for unexplained subfertility.

· Pandian Z, 

· Bhattacharya S, 

· Vale L, 

· Templeton A. 

Department of Obstetrics & Gynaecology, University of Aberdeen, Aberdeen Maternity Hospital, Cornhill Road, Aberdeen, UK, AB15 2ZD. z.pandian@abdn.ac.uk

BACKGROUND: In vitro fertilisation (IVF) is now a widely accepted treatment for unexplained infertility (RCOG 1998)\. However, with estimated live-birth rates per cycle varying between 13% and 28%, its effectiveness has not been rigorously evaluated in comparison with other treatments\. With increasing awareness of the role of expectant management and less invasive procedures such as intrauterine insemination, concerns about multiple complications and costs associated with IVF, it is extremely important to evaluate the effectiveness of IVF against other treatment options in couples with unexplained infertility\. OBJECTIVES: The aim of this review is to determine, in the context of unexplained infertility, whether IVF improves the probability of live-birth compared with (1) expectant management, (2) clomiphene citrate (CC), (3) intrauterine insemination (IUI) alone, (4) IUI with controlled ovarian stimulation, and (5) gamete intrafallopian transfer (GIFT)\. SEARCH STRATEGY: We searched the Cochrane Menstrual Disorders and Subfertility Group Trials Register (searched 23 March 2004), the Cochrane Central Register of Controlled Trials (Cochrane Library Issue 3, 2004), MEDLINE (1970 to August 2004), EMBASE (1985 to August 2004) and reference lists of articles\. We also handsearched relevant conference proceedings and contacted researchers in the field\. SELECTION CRITERIA: Only randomised controlled trials were included\. Live-birth rate per woman was the primary outcome of interest\. DATA COLLECTION AND ANALYSIS: Two reviewers independently assessed eligibility and quality of trials\. MAIN RESULTS: Ten randomised controlled trials were identified\. In two we could not extract data separately for unexplained infertility cases, two were non-randomised, one did not report valid rates (included in the review but not in the meta-analysis); leaving four trials for analysis\. One trial compared two different interventions (IVF versus IUI with or without ovarian stimulation) and one study compared three interventions (IVF versus IUI with ovarian stimulation and GIFT)\. The numbers of trials assessing the effectiveness of IVF with the other treatments were as follows: IVF versus expectant management (two), IVF versus IUI (one), IVF versus IUI with ovarian stimulation (two) and IVF versus GIFT (three)\. Live-birth rate per woman was reported in three studies and three studies determined clinical pregnancy rate per woman\. Multiple pregnancy rate was reported in three trials\. Two studies reported ovarian hyperstimulation syndrome (OHSS) as an outcome measure\. There were no comparative data for clomiphene citrate and no comparative data on live-birth rates for GIFT\. There was no evidence of a difference in live-birth rates between IVF and IUI either without (OR 1.96; 95% CI 0.88 to 4.4) or with (OR 1.15; 95% CI 0.55 to 2.4) ovarian stimulation\. There were significantly higher clinical pregnancy rates with IVF in comparison to expectant management (OR 3.24; 95% CI 1.07 to 9.80)\. There was no significant difference between IVF and GIFT for the one RCT that reported live-birth rates (OR 2.57; 95% CI 0.93 to 7.08)\. However, there was a significant difference in the clinical pregnancy rates between IVF and GIFT, with pregnancy rates greater for IVF (OR 2.14; 95% CI 1.08 to 4.2)\. There was no evidence of a difference in the multiple pregnancy rates between IVF and IUI with ovarian stimulation (OR 0.63; 95% CI 0.27 to 1.5), however, IVF had a higher rate than GIFT (OR 6.3; 95% CI 1.7 to 23)\. Clinical heterogeneity was present among the studies included\. However, there was no evidence of statistical heterogeneity, which allowed the studies to be combined for statistical analysis\. AUTHORS' CONCLUSIONS: Any effect of IVF relative to expectant management, clomiphene citrate, IUI with or without ovarian stimulation and GIFT in terms of live-birth rates for couples with unexplained subfertility remains unknown\. The studies included are limited by their small sample size so that even large differences might be hidden\. Live-birth rates are seldom reported\. Periods of follow up are inadequate and unequal\. Adverse effects such as multiple pregnancies and ovarian hyperstimulation syndrome have also not been reported in most studies\. Larger trials with adequate power are warranted to establish the effectiveness of IVF in these women\. Future trials should not only report rates per woman/couple but also include adverse effects and costs of the treatments as outcomes\. Factors that have a major effect on these outcomes such as fertility treatment, female partner's age, duration of infertility and previous pregnancy history should also be considered.
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Overall prognosis with current treatment of infertility.

Collins JA, Van Steirteghem A.

McMaster University, Hamilton, Ontario, Canada. collinsj@auracom.com

Few reports provide pregnancy or birth rates for large groups of infertile couples having a comprehensive range of treatments. This model utilizes published evidence about diagnosis, treatment, the duration of treatment and the proportion of couples receiving treatment. Assisted reproduction technology treatment (ART) utilization was set arbitrarily at three levels: 3, 10 or 50% of the couples that had no live birth after conventional treatment. For each diagnosis and treatment the model estimated total live births, singleton live births and multiple live births per 10,000 couples. The overall live birth rate with non-ART treatment would be 37%, involving 3,725 live births, of which 3,478 (93%) would be singleton and 247 (7%) would be multiple. With ART utilization at 3, 10 and 50% of couples with persistent infertility in each diagnostic category, live birth rates were 39, 43 and 47% respectively, with 8, 10 and 12% multiple births. The corresponding utilization of ART would be 244, 813 and 1481 ART cycles per 10(6) population per annum. Typical management of infertility would fall short of 50% live births even with extensive utilization of ART. Underlying unknown untreatable factors remain barriers to greater overall success in the treatment of infertility.
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Lack of expression of endometrial prolactin in early implantation failure: a pilot study.

Garzia E, Borgato S, Cozzi V, Doi P, Bulfamante G, Persani L, Cetin I.

Department of Medicine, Surgery and Dentistry, University of Milan, San Paolo Hospital, via di Rudini, 8, 20142 Milan, Italy.

BACKGROUND: Animal models and experimental studies suggest a role for paracrine prolactin (PRL) signalling in decidualization and embryo implantation. We investigated the expression of endometrial prolactin (e-PRL) and prolactin receptor (PRL-R) in the endometrium of women affected by unexplained infertility (UI) and repeated miscarriages (RM). METHODS: Patients (n = 24) were divided into three groups: RM, n = 5; UI, n = 11; controls, n = 8. Endometrial samples were collected at the time of hysteroscopy in the late luteal phase. The presence of transcripts of e-PRL and PRL-R was investigated by qualitative RT-PCR. Pattern and site of expression of e-PRL were studied by immunohistochemistry. RESULTS: PRL-R mRNA was detected in all endometrial samples of the three groups. PRL gene expression was detected in all control samples, only in three of five samples of the RM group and in four of 11 samples of the UI group. RT-PCR results were largely confirmed by immunohistochemistry, study groups showing a defect of expression of e-PRL. CONCLUSIONS: In this pilot study we report a lack of expression of endometrial prolactin during the 'implantation window' in some patients affected by unexplained infertility and repeated miscarriages. These data, in association with those obtained in experimental animals, suggest that the lack of endometrial PRL expression is involved in reproduction failure. Copyright 2004 European Society of Human Reproduction and Embryology
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Low-dose aspirin for infertile women with thin endometrium receiving intrauterine insemination: a prospective, randomized study.

Hsieh YY, Tsai HD, Chang CC, Lo HY, Chen CL.

Department of Obstetrics and Gynecology, China Medical College Hospital, Taichung, Taiwan.

PURPOSE: The objective was to evaluate the effect of aspirin on infertile women with thin endometrium. METHODS: Patients who had thin endometrium (< or = 8 mm) and intrauterine insemination were divided into the aspirin and nonaspirin groups. Endometrial pattern (trilaminar and nontrilaminar) and thickness, the pulsatility index (PI) and resistance index (RI) of the uterine artery, spiral artery, and ovarian dominant follicles, and pregnancy rates of both groups were measured. RESULTS: A total of 114 and 122 women were included in the aspirin and nonaspirin groups, respectively. There were significantly higher percentages of trilaminar endometrium (46.5% vs. 26.2%) and pregnancy rate (18.4% vs. 9.0%) after aspirin therapy. There was nonsignificant difference in the endometrial thickness, and PI/RI values of the uterine artery, spiral artery, and ovarian dominant follicle between both groups. CONCLUSIONS: Higher pregnancy rate and better endometrial pattern were achieved in patients with thin endometrium after aspirin administration. Aspirin therapy could not significantly increase the endometrial thickness and the resistance of uterine and ovarian flow.
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Diagnostic evaluation of women experiencing repeated in vitro fertilization failure.

Vaquero E, Lazzarin N, Caserta D, Valensise H, Baldi M, Moscarini M, Arduini D.

Department of Obstetrics and Gynecology, Ospedale Fatebenefratelli, University of Rome "Tor Vergata", Isola Tiberina, 00168 Rome, Italy; AFaR (Fatebenefratelli Association for Research), Fatebenefatelli Hospital, Isola Tiberina, Rome, Italy.

OBJECTIVE:: The aim of the study was to propose a set of tests to clarify the diagnosis of repeated implantation failure in patients undergoing in vitro fertilization (IVF). STUDY DESIGN:: Fifty-nine patients with at least two unsuccessful IVF attempts were included in the study. Blood samples were evaluated for the presence of underlying thyroid abnormalities, antiphospholipid antibodies (aPL), increased levels of natural killer cells (NK), inherited thrombophilia and mouse embryo assay factor (MEA-f). The same tests were performed on 20 normal fertile control patients. RESULTS:: Seventy-six percent of IVF patients showed at least one abnormal result. This incidence was higher with respect to that found among control patients (45%). The prevalence of thyroid abnormalities, aPL and increased NK level was higher in IVF patients whereas no differences were observed in terms of prevalence of inherited thrombophilias and MEA-f. CONCLUSIONS:: A better understanding of reproductive failure mechanisms should allow an effective diagnostic flow chart and a focused therapeutic option for patients experiencing repeated IVF failure. With this objective in mind, our data provide two important results: thyroid abnormalities, aPL and increased NK levels are more prevalent in women experiencing IVF failure. No evidence was found for an association between inherited thrombophilia and MEA-f and failure to achieve pregnancy after IVF.
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Endogenous retroviruses and animal reproduction.

Prudhomme S, Bonnaud B, Mallet F.

UMR 2142 CNRS-bioMerieux, IFR 128 BioSciences Lyon-Gerland, Ecole Normale Superieure de Lyon, Lyon, France.

Endogenous retroviruses (ERV), as part of the host genetic heritage, are transmissible to the next generation in a Mendelian way. Their abundance in animal genomes and their expression primarily detected in germ cells, embryonic tissues and cancer cell lines, raised the question of their biological significance. This article reviews the possible role of ERVs in the physiology and diseases of animal reproduction, from Drosophila to human. In males, there is no trivial involvement of ERVs in a physiological process. Conversely, a spermatogenesis defect was associated in the human male with HERV-K expression and HERV15-induced chromosomal alteration, leading to cancer and infertility, respectively. In females, the study of insect ERVs (IERV) pointed out the overlap between genetics and virology with the genetic-dependent regulation of ZAM and the non-infectious and infectious life cycles of gypsy. The pattern of ERVs expression in rodent, ovine and human females suggest a hormone-dependent mechanism consistent with the mammalian oestrus cycle regulation. The differentiation of the mammary epithelium and breast tumorigenesis involving the mouse mammary tumour viruses (MMTV) illustrate the intimate connection between endogenous and exogenous retroviruses. Last, as a major site of ERVs transcription, placenta contributed to our understanding of ERVs modulation of neighbouring gene expression. As an interface, i.e. a site of conflicts and exchanges, placenta should resist infection and protect the foetus against the maternal immune system. Retroviral envelopes could theoretically provide such features due to receptor interference, immunosuppression and fusion properties, as shown by the HERV-W envelope involved in the syncytiotrophoblast formation. We conclude with an insight on the evolutionary and epigenetic consequences of the relationships of ERV guests with their animal hosts.
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The effect of valacyclovir treatment on natural killer cells of infertile women.

Thomas D, Michou V, Tegos V, Patargias T, Moustakarias T, Kanakas N, Mantzavinos T, Apostolidis C, Salamalekis E, Kalofoutis A, Tsilivakos V.

Department of infertility, Locus Medicus Laboratory, Athens, Greece.

PROBLEM: The aim of this study was to investigate the effect of valacyclovir treatment on natural killer (NK) cell concentration in the peripheral blood of infertile women. METHOD OF STUDY: Peripheral blood NK cell concentration of 104 non-pregnant women with a history of infertility was determined by flow cytometry. The controls were 14 fertile non-pregnant women. A cohort of 42 out of 104 women--whose NK cell levels were 175/microL or higher--was prospectively studied for the presence of HSV-1, 2, VZV, cytomegalovirus, HHV-6, HHV-7 and HHV-8 DNA in the peripheral blood and was orally administered valacyclovir (open label study). RESULTS: Herpes virus DNA was detected in 64.3% of the 42 women examined. Prior to valacyclovir treatment mean NK cell concentration in herpes-negative group was statistically higher from control group but lower from herpes positive group (P = 0.0007, ANOVA). Following valacyclovir treatment the mean NK cell concentration was statistically decreased in all studied women (P = 0.000453), in herpes-negative (P = 0.01622) and in herpes positive group (P = 0.0056). Sufficient decrease was observed in 31 (73.8%) of 42 women who received the drug. CONCLUSIONS: Valacyclovir treatment is associated with a decrease of NK cell levels in most of the women with a history of infertility.
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HHV-6 infects human aortic and heart microvascular endothelial cells, increasing their ability to secrete proinflammatory chemokines.

Caruso A, Rotola A, Comar M, Favilli F, Galvan M, Tosetti M, Campello C, Caselli E, Alessandri G, Grassi M, Garrafa E, Cassai E, Di Luca D.

Institute of Microbiology, University of Brescia Medical School, Italy.

Endothelial cells are important targets for herpesvirus infection. To evaluate the biological effects of human herpesvirus-6 (HHV-6) infection, adult heart microvascular and aortic endothelial cells were examined for in vitro susceptibility to HHV-6 and for the alterations induced by viral infection on the production of monocyte chemoattractant protein-1 (MCP-1) and interleukin-8 (IL-8). Analysis by reverse transcription-polymerase chain reaction and by in situ polymerase chain reaction showed that HHV-6 replicates in endothelium in the absence of cytopathic effects, and that viral sequences were present in 20% umbilical vein and in 10% aortic and 1% microvascular endothelium. HHV-6 infection upregulated the production of MCP-1 and IL-8, with differences observed between aortic and microvascular endothelium. These findings demonstrate that endothelial cells represent a potential reservoir for HHV-6 infection, and the altered pattern of chemokine production can lead to attraction of immunocompetent cells and to the development of inflammatory processes. Copyright 2002 Wiley-Liss, Inc.
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Large vessel arteritis associated with human herpesvirus 6 infections.

Toyabe S, Harada W, Suzuki H, Hirokawa T, Uchiyama M.

Niigata University School of Medicine, Niigata, Japan. toyabe@med.niigata-u.ac.jp

A 9-month-old boy presented with chronic arteritis of the aorta and its major branches. The clinical manifestations at onset of his illness were compatible with those of Kawasaki syndrome. However, the febrile period lasted for 2 months despite various immunosuppressive therapies, and the levels of C-reactive protein remain high 18 months after onset. Elevated circulating immune complexes, decreased serum complement levels, hypergammaglobulinaemia and monoclonal gammopathy were observed. Active HHV-6 infection was shown by increased serum levels of antihuman herpesvirus-6 (HHV-6) IgG and IgM antibodies, and positive HHV-6 DNA in sera, peripheral blood mononuclear cells (PBMNC) and lymph nodes. HHV-6 was actively replicating in PBMNC and lymph nodes, as shown by the detection of transcripts for the virus structural antigen. These results suggest that large vessel arteritis can be associated with HHV-6 infection.
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Peripartum Cardiomyopathy.

Ro A, Frishman WH.

From the *Department of Medicine, St. Vincent's Medical Center, New York, NY; and the daggerDepartment of Medicine, New York Medical College/Westchester Medical Center, Valhalla, New York.

Peripartum cardiomyopathy (PPCM) is a rare cardiac disorder associated with high rates of mortality that occurs during the peripartum period. PPCM is recognized as a distinct entity, separate from preexisting cardiomyopathies that are worsened by the stressors of pregnancy. To date, its etiology is unknown, although several theories are under investigation in an effort to provide more information regarding available treatment options. A multidisciplinary review of PPCM held by the National Heart, Lung, and Blood Institute, in conjunction with the Office of Rare Disease of the National Institutes of Health, in April 1997 reviewed the current knowledge and developed recommendations for areas of further research and education about PPCM. Since then, there have been some promising research testing hypotheses regarding the etiology of PPCM and advancements in possible treatment options. However, despite these efforts, knowledge and treatment recommendations about PPCM are still generally unchanged, whereas mortality rates remain high. This article attempts to provide an updated, comprehensive review about PPCM and draw attention to areas in need of further research.
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High prevalence of viral genomes and inflammation in peripartum cardiomyopathy.

Bultmann BD, Klingel K, Nabauer M, Wallwiener D, Kandolf R.

Institute of Pathology, University Hospital of Tubingen, Germany. bdbueltm@med.uni-tuebingen.de

Molecular pathologic investigation of endomyocardial biopsy specimens from 26 patients with peripartum cardiomyopathy revealed viral genomes (parvovirus B19, human herpes virus 6, Epstein-Barr virus, and human cytomegalovirus) in 8 patients (30.7%) that were associated immunohistologically with interstitial inflammation. These findings indicate a high prevalence of virus-associated inflammatory changes in peripartum cardiomyopathy.
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Epstein-Barr virus infection during pregnancy and the risk of adverse pregnancy outcome.

Eskild A, Bruu AL, Stray-Pedersen B, Jenum P.

Department of Obstetrics and Gynecology, Ulleval University Hospital, Oslo, Norway.

OBJECTIVES: To study the association between Epstein-Barr virus (EBV) antibody status in early pregnancy and pregnancy outcomes including fetal death, length of gestation and fetal weight and length at birth. DESIGN: Nested control study. SETTING: Population based health registers. POPULATION: The source population comprised 35,940 pregnant women. Cases were all (280) women with fetal death and a random sample of 940 women with a live born child. METHOD: Information on pregnancy outcome was obtained from the Norwegian Medical Birth Registry. Serum samples from the first trimester were tested for EBV antibodies. In women seronegative for EBV, further serum from late pregnancy was analysed to detect seroconversion. Main outcome measures Vital status, length of gestation, weight and length at birth. RESULTS: There was no association between EBV antibody status and fetal death. Women with significant EBV reactivation had a significantly shorter duration of pregnancy, and associated lighter babies, compared with women without significant reactivation (stillborn: 176 vs 197 days, P=0.16, and live born: 271 vs 279 days, P=0.03, respectively). CONCLUSION: Significant reactivation of EBV infection during pregnancy may influence pregnancy duration.
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[The relationship between herpes simplex virus II, human papillomavirus infection and infertility after artificial abortion]

[Article in Chinese]

Li D, Huang T, Zhang Z.

Department of Microbiology, Shandong University, Jinan 250100.

In order to study the relationship between infection of sexually transmitted virus Herpes simplex virus II (H SV2), Human papillomavirus (HPV) and female infertility after artificial abortion, we collected 60 genital samples from infertile women who had accepted artificial abortions and 39 genital samples from normal women. Polymerase chain reaction (PCR) was used to detect HSV2 and HPV. The results were compared by x2. The positive rate of HSV2 in infertile and normal women were 80.0% and 25.6% respectively, there was a significant difference (P < 0.01); but that of HPV were 53.5% and 33.3%, which slowed no significant difference (P > 0.05). Mixed infection rates of HSV2 and HPV were 43.3% and 23.1% in infertile and normal women, a significant difference (P < 0.05) was statistically calculated. The results showed that there was a relationship between infertility after artificial abortion and genital infection of HSV2 and HPV or mited infection of HSV 2 and HPV. Taking total 99 genital samples into calculation, the mired infection rate of HSV 2 was 35.35%, a significant relatedness of HSV2 and HPV infection to infertility was proved by chi 2, chi 2 = 12.5, P < 0.01.
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Intrauterine latent herpes simplex virus infection: I. Spontaneous abortion.

Robb JA, Benirschke K, Barmeyer R.

Herpes simplex virus (HSV, probably type 2) antigen was detected in nonpregnant and pregnant endometria, placentae, umbilical cords, and neonatal tissues (companion paper) by avidin-biotin complex immunohistochemical studies. HSV cytologic abnormalities were not detected in any of the 380 cases examined: included were specimens from therapeutic and spontaneous abortions (200 cases) and endometrial curettage (180 cases). The presence of inflammation was not correlated with HSV positivity. Endometrial HSV positivity was significantly correlated with normal late secretory phase (40 per cent of specimens positive), abnormal secretory phase (67 per cent positive), and therapeutic (33 per cent positive) versus spontaneous (26 per cent positive) abortions. Placental HSV positivity was significantly correlated with spontaneous (39 per cent positive) versus therapeutic (14 per cent positive) abortions and with blighted ova (67 per cent positive). No significant correlation was found between HSV positivity and a clinical history of oral or genital HSV infection in either the patient or the male partner. The data support the concept of a subclinical latent intrauterine endometrial HSV infection that is hormonally regulated and can produce transplacental infection of the embryo or fetus, with variable consequences.
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Immunity to cytomegalovirus in women with unexplained recurrent spontaneous abortion.

Radcliffe JJ, Hart CA, Francis WJ, Johnson PM.

Humoral and ce llular immunity to cytomegalovirus (CMV) has been assessed in women suffering unexplained recurrent spontaneous abortions (RSA). A significantly lower prevalence of serum anti-CMV antibodies was observed for RSA women compared with either their male partners or age-matched female controls, unlike for serum antibodies to Herpes simplex virus. In addition, there was a markedly impaired lymphocyte proliferative response to CMV for CMV-sero-positive RSA women compared with CMV-seropositive controls. These results indicate that women with unexplained RSA have difficulty in responding to CMV, and are of significance when considering leukocyte transfusion immunotherapy.
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Correlates of placental infection with cytomegalovirus, parvovirus B19 or human herpes virus 7.

Chow SS, Craig ME, Jacques CF, Hall B, Catteau J, Munro SC, Scott GM, Camaris C, McIver CJ, Rawlinson WD.

Department of Microbiology, Virology Division, SEALS, Prince of Wales Hospital, Randwick, New South Wales, Australia.

Vertical transmission of viruses is an important cause of morbidity in the fetus and neonate. Placental viral infection indicates risk of vertical transmission, but not always transmission to, or disease of the fetus. Specimens from mothers and babies from three groups-two prospective and one retrospective cohort-were tested for pathogens of teratogenic potential using multiplex PCR. Placental infection was present in 13% of the 105 samples collected. Assessment of the prospective cohorts showed cytomegalovirus (CMV) detected in 4% of placentae from unselected women, parvovirus B19 in 1% and Ureaplasma parvum in 1% of placentae. In a retrospective cohort of women at high risk of transmitting congenital infection due to seroconversion during pregnancy, miscarriage or stillbirth, CMV was detected in 64% and human herpes virus type 7 in 9% of placentae. Of 14 PCR-positive placentae, two were associated with the birth of a living symptomatic infant, two with stillbirth, one with miscarriage, and two with elective terminations of pregnancy. Directed laboratory assessment of women at high risk of transmitting congenital infection, on the basis of clinical or laboratory markers, is important for accurate diagnosis of adverse outcomes of pregnancy. However, routine screening for viruses in the placentae from women with a low-risk serological profile for transmitting congenital infection is unlikely to result in significant numbers of additional diagnoses and is confounded by inadequacy of current diagnostic methods. The major pathogen detected in all cases of placental infection associated with fetal death was human CMV. J. Med. Virol. 78:747-756, 2006. (c) 2006 Wiley-Liss, Inc.
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Cytomegalovirus infection and viral shedding in the genital tract of infertile couples.

Yang YS, Ho HN, Chen HF, Chen SU, Shen CY, Chang SF, Huang ES, Wu CW.

Department of Obstetrics and Gynecology, College of Medicine, National Taiwan University, Taipei, Republic of China.

The prevalence of cytomegalovirus (CMV) infection and viral shedding in infertile coupl es in Taiwan and its role in infertility were studied. Two hundred fifty couples were enrolled in this study. Anti-CMV IgG was measured in serum samples from these infertile couples. Viral shedding examined by DNA hybridization was detected in semen from the husband and cervical mucus from the wife. Anti-CMV IgG was detected in 249 (99.6%) of the 250 male serum samples and in 247 (98.9%) of the 250 female serum samples. Viral shedding was detectable in 83 (33.5%) of 248 semen samples and 83 (33.7%) of 246 cervical mucus samples by dot-blot DNA hybridization assay. Semen quality was not apparently affected by the existence of viral shedding. The co-shedding rate in semen and cervical mucus was high (15.9%). It is concluded that the seroprevalence and genital tract viral shedding were relatively high in infertile couples in Taiwan. Viral shedding did not affect the semen quality. Nevertheless, screening of donor semen is recommended.
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Absence of teratogenicity of oral ganciclovir used during early pregnancy in a liver transplant recipient.

Pescovitz MD.

Department of Surgery, Indiana University, Indianapolis 46202-5253, USA.

BACKGROUND: Ganciclovir (GCV) is effective for prevention of cytomegalovirus (CMV) disease. In animals it may cause some teratogenicity. There is little information on the effect of GCV on a human fetus. METHODS: The chart of a liver transplant recipient who received oral GCV during the first trimester was reviewed as was the published literature. RESULTS: There was no evidence of teratogenicity in the baby or in a case reported elsewhere. CONCLUSIONS: GCV has been used in a few female transplant recipients without untoward effects. The still uncertain risk of short term and long term teratogenicity, however, must be weighed against the risk of CMV disease in the recipient and the development of congenital CMV in the baby.
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[Article in Russian]

· L'vov ND, 

· Gasanova TA, 

· Zorina IV, 

· Nikitina AA, 

· Vanag AI, 

· Smirnova NP, 

· Meleshenko AB. 

A high prevalence of genital infections was revealed in patients suffering for a long time from sterility. The inflammatory process was found to predominate in tubal sterility. In other forms of sterility with asymptomatic urogenital infections the couples are frequently unaware of the disease and are not properly examined. Genital inflammations not diagnosed for many years augment the endocrine disorders and stimulate the development of autoimmune states. Today, a mixed viral/bacterial urogenital infection is the principal cause of reproductive disorders.
1: Fertil Steril. 2006 Sep;86(3):765-7\. Epub 2006 Jun 16.
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Prevalence of cervical human papillomavirus in women undergoing in vitro fertilization and association with outcome.

· Spandorfer SD, 

· Bongiovanni AM, 

· Fasioulotis S, 

· Rosenwaks Z, 

· Ledger WJ, 

· Witkin SS. 

The Center for Reproductive Medicine and Infertility, The New York Presbyterian Hospital, Weill Medical College of Cornell University, New York, New York 10021, USA. sdspando@med.cornell.edu

Human papillomavirus (HPV) was detected in 17 (16.0%) of 106 patients undergoing treatment for IVF. Human papillomavirus-positive women had a decreased pregnancy rate (4 of 17, 23.5%) as compared with HPV-negative women (51 of 89, 57.0%; P<.02).
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High T-cell response to human cytomegalovirus induces chemokine-mediated endothelial cell damage.

Bolovan-Fritts CA, Trout RN, Spector SA.

Human cytomegalovirus (CMV) infection has been linked to inflammatory diseases that involve vascular endothelial damage, including vascular disease and chronic transplant rejection. We previously reported that the host CD4(+) T-cell response to CMV antigen presented by endothelial cells can produce interferon-gamma and tumor necrosis factor-alpha at levels sufficient to drive induction of fractalkine, a key marker of inflammation, in endothelial cells. In this work, we report that donors with high frequencies of antigen-specific T cells to CMV (high responders) induce higher levels of activation-associated chemokines such as fractalkine, RANTES (regulated on activation, normal T cell expressed and secreted), and macrophage inflammatory protein-1beta, together with cell-adhesion markers in endothelial cells compared with donors with low levels of CMV-specific T cells (low responders). High-responder cultures had higher levels of leukocyte recruitment and adherence to the endothelial monolayers associated with progressive damage and loss of the endothelial cells. These processes that led to endothelial destruction only required viral antigen and did not require infectious virus. Our findings further support that CMV may represent one member of a class of persistent pathogens in which a high antigen-specific T-cell response defines an important risk factor for development of chronic inflammation and endothelial cell injury.
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Acyclovir treatment of twelve unexplained infertile couples.

Kundsin RB, Falk L, Hertig AT, Horne HW Jr.

Because of recently published research showing herpes antibodies in the endometria of patients who had aborted, as well as evidence of subacute inflammation of the endometria, 17 couples suffering from long-standing totally unexplained infertility (except for persistent subacute inflammation of the endometrial were given acyclovir over a period of six menstrual cycles. Five of these couples did not complete the treatment protocol. Of the 12 couples who did, 5 became pregnant, with successful pregnancies. Two of the five had posttreatment endometrial biopsies that were negative, and both became pregnant subsequently. In contrast to their past histories, there were no spontaneous abortions.
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In vitro and in vivo herpetic vector-mediated gene transfer in the pituitary gland: impact on hormone secretion.

Bolognani F, Albariño C, Romanowski V, Carri NG, Goya RG.

Institute for Biochemical Research of La Plata (INIBIOLP) Histology B, Faculty of Medicine, University of La Plata, Argentina.

OBJECTIVE: Herpes simplex virus type 1 (HSV-1)-derived vectors are known to be effective tools to deliver transgenes into normal and neoplastic anterior pituitary (AP) cells in vitro. Our objective was to assess the in vitro and in vivo effects of tsK/beta-gal, a temperature-sensitive HSV-1-derived vector harbouring the E. coli beta-galactosidase gene, on AP hormone secretion as well as on transgene expression in rat AP tumours (hyperplastic prolactinomas). DESIGN: The impact of vector infection on prolactin (PRL) and GH release was determined in vitro in normal and hyperplastic (lactotrophic) dispersed AP cells exposed for 24 h to tsK/beta-gal as well as in vivo in ectopic AP grafts. In some oestrogen-induced prolactinoma-carrying rats, vector suspension was stereotaxically injected into the glands to assess transgene expression in vivo. METHODS: GH and PRL release was measured by specific RIAs. In vivo transgene expression was assessed by immunohistochemistry for beta-galactosidase and enzymohistochemistry (5-bromo-4-chloro-3-indolyl-beta-d-galactopyranoside). Ectopic pituitary grafts and stereotaxic surgery were performed following standard procedures. RESULTS: At a multiplicity of infection of 0.5, the vector induced a 30 and 22% fall in PRL and GH release respectively in normal AP cells, whereas the corresponding hormone release inhibition for hyperplastic AP cells was 41 and 33% for PRL and GH respectively. In ectopic pituitary grafts, the effect of vector infection on hormone secretion was assessed by measuring serum PRL levels in the host rats every 5 days for 4 weeks post-grafting. In the pituitary-grafted rats that received the viral vector, serum PRL failed to increase to the levels achieved in control-grafted animals. Finally, pituitary tumours stereotaxically injected with tsK/beta-gal showed widespread expression of the beta-galactosidase transgene around the injection areas. CONCLUSIONS: The results reported here have implications for basic studies using gene transfer to pituitary gland as well as potential gene therapy approaches to pituitary diseases.
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Human cytomegalovirus binding to human monocytes induces immunoregulatory gene expression.

Yurochko AD, Huang ES.

Lineberger Comprehensive Cancer Center, Department of Medicine, University of North Carolina, Chapel Hill 27599, USA. yurochko@med.unc.edu

To continue our investigation of the cellular events that occur following human CMV (HCMV) infection, we focused on the regulation of cellular activation following viral binding to human monocytes. First, we showed that viral binding induced a number of immunoregulatory genes (IL-1beta, A20, NF-kappaB-p105/p50, and IkappaBalpha) in unactivated monocytes and that neutralizing Abs to the major HCMV glycoproteins, gB (UL55) and gH (UL75), inhibited the induction of these genes. Next, we demonstrated that these viral ligands directly up-regulated monocyte gene expression upon their binding to their appropriate cellular receptors. We then investigated if HCMV binding also resulted in the translation and secretion of cytokines. Our results showed that HCMV binding to monocytes resulted in the production and release of IL-1beta protein. Because these induced gene products have NF-kappaB sites in their promoter regions, we next examined whether there was an up-regulation of nuclear NF-kappaB levels. These experiments showed that, in fact, NF-kappaB was translocated to the nucleus following viral binding or purified viral ligand binding. Changes in IkappaBalpha levels correlated with the changes in NF-kappaB translocation. Lastly, we demonstrated that p38 kinase activity played a central role in IL-1beta production and that it was rapidly up-regulated following infection. These results support our hypothesis that HCMV initiates a signal transduction pathway that leads to monocyte activation and pinpoints a potential mechanism whereby HCMV infection of monocytes can result in profound pathogenesis, especially in chronic inflammatory-type conditions.
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Early inhibition of nitric oxide production increases HSV-1 intranasal infection.

Gamba G, Cavalieri H, Courreges MC, Massouh EJ, Benencia F.

Laboratory of Immunochemistry, Department of Biological Chemistry, Faculty of Sciences, University of Buenos Aires, Ciudad Universitaria, Buenos Aires, Argentina.

Here, we studied the role of nitric oxide (NO) production during the first steps of the respiratory infection of BALB/c mice with herpes simplex virus type 1 (HSV-1), strain F. Nitric oxide synthase II (NOS-II) mRNA and protein were detected by reverse transcription (RT)-PCR and dot blot, respectively in samples of lungs and turbinates early post-infection (p.i.). Immunohistochemical analysis revealed pulmonar macrophages and PMN expressing NOS-II in the lungs of infected animals. Animals intranasally treated with aminoguanidine (AG), a NOS inhibitor, during the first steps of infection, showed a dose-dependent increase in pneumonitis compared to controls. Viral titres in turbinates, lungs, and brains were higher in AG treated mice. Finally, histopathology studies revealed a stronger inflammation in eyes, and lungs of these animals. Taken together, these results suggest a role of NO in controlling primary HSV intranasal infection. Copyright 2004 Wiley-Liss, Inc.
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Down-regulation of spontaneous Epstein-Barr virus reactivation in the P3HR-1 cell line by L-arginine.

Agawa H, Ikuta K, Minamiyama Y, Inoue M, Sairenji T.

Department of Biosignaling, School of Life Science, Faculty of Medicine, Tottori University, Yonago, 683-8503, Japan.

We tested the hypothesis that inhibition of Epstein-Barr virus (EBV) reactivation is controlled in part by nitric oxide (NO) generated from L-arginine (Arg). The spontaneous reactivation of EBV in the Burkitt's lymphoma (BL) cell line P3HR-1 was inhibited when the cells were cultured in L-Arg-supplemented medium. The expression of EBV early antigen (EA), immediate-early BZLF1 mRNA and the protein ZEBRA, and production of infectious virus were reduced by L-Arg supplementation in a dose-dependent manner. We demonstrated that inducible NO synthase (iNOS) mRNA was constitutively expressed in P3HR-1 cells, as quantitated by the reverse transcription-polymerase chain reaction. L-Arg supplementation enhanced iNOS and NOx expression in the cells. A specific NOS inhibitor, NG-monomethyl-L-Arg enhanced the expression of ZEBRA and early BMRF1 protein EA-D in the cells. L-Arg supplementation also inhibited the spontaneous EBV reactivation in another BL cell line EB1 and a B lymphoblastoid cell line OB. These results indicated that L-Arg induces iNOS and generates NO, which inhibits EBV reactivation in EBV-positive cells.
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Adenoviral-mediated gene transfer of nitric oxide synthase isoforms and vascular cell proliferation.

Cooney R, Hynes SO, Duffy AM, Sharif F, O'Brien T.

Regenerative Medicine Institute (REMEDI), National Centre for Biomedical Engineering Sciences (NCBES), National University of Ireland, Galway, Ireland. timothy.obrien@nuigalway.ie

OBJECTIVE: Many vascular diseases are associated with reduced nitric oxide (NO) bioavailability. Nitric oxide synthase (NOS) gene therapy to the vasculature is a possible treatment for vascular disease as a means of increasing NO bioavailability, and this may be achieved using any of the NOS isoforms. The aim of our study was to compare the effects of adenoviral-mediated overexpression of the most commonly used NOS isoforms eNOS and iNOS on vascular cell proliferation. METHODS: Human coronary artery smooth muscle cells (HCSMCs) and human umbilical vein endothelial cells (HUVECs) were transduced with adenoviral vectors encoding eNOS or iNOS at a multiplicity of infection of 100. Control cells were exposed to AdNull (empty vector) or diluent alone. Transgene expression was sought by Western blotting. The Greiss assay was used to measure nitrite levels. Cell proliferation was assessed by cell counting on days 0, 3 and 6. Apoptosis was sought using FACS analysis. Angiogenesis was measured using a commercially available in vitro kit. RESULTS: Expression of both isoforms was detected in transduced cells by Western blot at all three time points. NOS transduction resulted in increased nitrite levels with higher levels seen in iNOS- compared to eNOS-transduced cells. Cell proliferation was diminished in AdeNOS- and AdiNOS-transduced cells compared with non-transduced cells on days 3 and 6 in both HCSMCs and HUVECs. Apoptosis was not detected in either cell line with either of the isoforms at any timepoint studied. Both eNOS and iNOS gene transfer caused a reduction in angiogenesis. CONCLUSIONS: NOS gene transfer to both endothelial and vascular smooth muscle cells is antiproliferative and antiangiogenic. The biological effect is identical with both isoforms and there is no evidence to support a differential effect on endothelial and vascular smooth muscle cell biology. Copyright (c) 2006 S. Karger AG, Basel.
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IGF-I alleviates diabetes-induced RhoA activation, eNOS uncoupling, and myocardial dysfunction.

Ren J, Duan J, Thomas DP, Yang X, Sreejayan N, Sowers JR, Leri A, Kajstura J, Gao F, Anversa P.

School of Pharmacy, Univ. of Wyoming, Laramie, WY 82071. jren@uwyo.edu).

IGF-I rescues diabetic heart defects and oxidative stress, although the underlying mechanism of action remains poorly understood. This study was designed to delineate the beneficial effects of IGF-I with a focus on RhoA, Akt, and eNOS coupling. Echocardiography was performed in normal or diabetic Friend Virus-B type (FVB) and IGF-I transgenic mice. Cardiomyocyte contractile properties were evaluated using peak shortening (PS), time-to-90% relengthening (TR(90)), and intracellular Ca(2+) rise and decay. Diabetes reduced fraction shortening, PS, and intracellular Ca(2+); it increased chamber size, prolonged TR(90), and intracellular Ca(2+) decay. Levels of RhoA mRNA, active RhoA, and O(2)(-) were elevated, whereas nitric oxide (NO) levels were reduced in diabetes. Diabetes-induced O(2)(-) accumulation was ablated by the NO synthase (NOS) inhibitor nitro-l-arginine methyl ester (l-NAME), indicating endothelial NOS (eNOS) uncoupling, all of which except heart size were negated by IGF-I. The IGF-I-elicited beneficial effects were mimicked by the Rho kinase inhibitor Y27632 and BH(4). Diabetes depressed expression of Kv(1.2) and dihydrofolate reductase (DHFR), increased beta-myosin heavy-chain expression, stimulated p38 MAPK, and reduced levels of total Akt and phosphorylated Akt/eNOS, all of which with the exception of myosin heavy chain were attenuated by IGF-I. In addition, Y27632 and the eNOS coupler folate abrogated glucose toxicity-induced PS decline, TR(90) prolongation, while it increased O(2)(-) and decreased NO and Kv(1.2) levels. The DHFR inhibitor methotrexate impaired myocyte function, NO/O(2)(-) balance, and rescued Y27632-induced cardiac protection. These results revealed that IGF-I benefits diabetic hearts via Rho inhibition and antagonism of diabetes-induced decrease in pAkt, eNOS uncoupling, and K(+) channel expression.
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Altered immunophenotypic parameters in infertile women. Possible role of herpes viremia.

Thomas D, Michou V, Moustakarias T, Aleporou V, Matzavinos T, Mitsakos-Barbagiannis K, Kalofoutis A, Tsilivakos V.

Department of infertility, Locus Medicus Laboratory, Athens, Greece. locus@otenet.gr

PROBLEM: Purpose of this study was to reveal any alteration in peripheral blood lymphocytic concentrations of a large cohort of infertile women and to investigate the possible role of herpes viremia in the peripheral immunostimulation. METHOD OF STUDY: The immunophenotypic characteristics and the presence of herpes viruses DNA in the peripheral blood of 168 infertile women were studied. RESULTS: Peripheral CD56+/CD16+ natural killer (NK) cell concentration, CD56+/CD16- NK cell concentration, white blood cell (WBC) concentration and lymphocyte concentration were statistically correlated to herpes viremia. Epstein-Barr virus (EBV) viremia is related with a limited reduction of CD56+/CD16- cell levels in the peripheral blood of infertile women with regard to the rest of herpes viruses. High T-lymphocyte concentration, CD4+ T-cell concentration and CD8+ T-cell concentration was observed in women positive for three different kinds of herpes viruses (triple viremia) in the peripheral blood. CONCLUSIONS: Assuming that all women under study remained asymptomatic, these data suggest that subclinical herpesvirus viremia may be an important cause of peripheral immunostimulation in women with a history of infertility.
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Mycoplasma, chlamydia, Epstein-Barr, herpes I and II, and AIDS infections among 100 consecutive infertile female patients and husbands: diagnosis, treatment, and results.

Kundsin RB, Falk L, Hertig AT, Horne HW Jr.

Research Microbiology Laboratory, Brigham and Women's Hospital Boston, Massachusetts.

One hundred consecutive infertile patients were studied to determine the incidence of sexually transmitted diseases (STDs) among middle and upper income patients, most of whom were referred as longstanding failures by other physicians. There were no cases of syphilis, gonorrhea, or AIDS found among these patients. One patient was pregnant when first seen, and was eliminated. Genital mycoplasmas were cultured from 64 wives. Antibodies for past or recent infection with Chlamydia were present in only 23. Antibodies to Epstein-Barr virus and to herpes II were found in 92 and 65, respectively. If only the mycoplasmas, Chlamydia, and herpes II are considered possible causes of human infertility, only 7 of the 99 couples showed no evidence of ever having had any of these three infections. Edometrial histology was positive for the changes associated with Mycoplasma infection in 47 of the 86 patients biopsied. Of the 39 with negative biopsies, 24 yielded positive cultures for Mycoplasma. Hence, only 15 of the 99 patients were negative for Mycoplasma by both culture and/or endometrial histology. Treatment with the antibiotic of choice, as indicated by sensitivity testing of all Mycoplasma-positive cultures, was an important factor in producing 43 pregnancies during the first year of study. Two of these were ectopic; 11 were spontaneous abortions, with one of these women now pregnant again and in mid-trimester; 28 have delivered healthy babies; and two are still pregnant and doing well.
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Increased prevalence of thrombophilia among women with severe ovarian hyperstimulation syndrome.

Dulitzky M, Cohen SB, Inbal A, Seidman DS, Soriano D, Lidor A, Mashiach S, Rabinovici J.

J. Buchmann Gynecology and Maternity Center, The Chaim Sheba Medical Center, Tel Hashomer, Israel. yaronr@post.tau.ac.il

OBJECTIVE: To determine the prevalence of markers of thrombophilia in women hospitalized for severe OHSS. DESIGN: Prospective study. SETTING: Academic research center. PATIENT(S): Women undergoing induction of ovulation complicated by severe OHSS (n = 20) and women undergoing induction of ovulation without development of severe OHSS (n = 41). INTERVENTION(S): Blood samples to test for markers of thrombophilia were obtained during the luteal phase of the treatment cycle. MAIN OUTCOME MEASURE(S): Blood samples were analyzed for markers of thrombophilia, such as plasma levels of antithrombin, protein S and protein C, antiphospholipid antibodies, the factor V Leiden mutation, and 677T polymorphism in the 5,10 methyltetrahydrofolate reductase (MTHFR 677T) gene. RESULT(S): Seventeen of 20 patients with severe OHSS (85%) and 11 of 41 controls (26.8%) had one or more positive markers of thrombophilia. Of the women with severe OHSS, 6 had a decreased antithrombin level, 8 had decreased levels of protein S, 7 were homozygous for the MTHFR 677T mutation, 1 was heterozygous for the factor V Leiden mutation, and 5 had antiphospholipid antibodies. Eight women with OHSS and no controls had more than one positive marker of thrombophilia. CONCLUSION(S): The prevalence of thrombophilia is increased in women with severe OHSS. These findings suggest that prophylactic screening for this disorder and possible use of heparin prophylaxis for thromboembolic phenomena should be considered in these patients.
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Folic acid and homocyst(e)ine metabolic defects and the risk of placental abruption, pre-eclampsia and spontaneous pregnancy loss: A systematic review.

Ray JG, Laskin CA.

Obstetrical Medicine Programme, Department of Medicine, University of Toronto, Ontario. rayjg@fhs.mcmaster.ca

Placental infarction or abruption, recurrent pregnancy loss and pre-eclampsia are thought to arise due to defects within the placental vascular bed. Deficiencies of vitamin B12 and folate, or other abnormalities within the methionine-homocyst(e)ine pathway have been implicated in the development of such placental diseases. We conducted a systematic literature review to quantify the risk of placental disease in the presence of these metabolic defects.Studies were identified through OVID Medline between 1966 and February 1999. Terms relating to the measurement of vitamin B12, folic acid, methylenetetrahydrofolate reductase or homocyst(e)ine were combined with those of pre-eclampsia, placental abruption/infarction or spontaneous and habitual abortion. Human studies comprising both cases and controls and published in the English language were accepted. Their references were explored for other publications.Data were abstracted on the matching of cases with controls, the mean levels of folate, B12 or homocyst(e)ine in each group or the frequency of the homozygous state for the thermolabile variant of methylenetetrahydrofolate reductase. The definition of 'abnormal' for each exposure was noted and the presence or absence of the exposure of interest for each outcome was calculated as an absolute rate with a 95 per cent confidence interval. The crude odds ratios were calculated for each study and then pooled using a random effects model.Eighteen studies were finally included. Eight studies examined the risk of placental abruption/infarction in the presence of vitamin B12 or folate deficiency, or hyperhomocyst(e)inaemia. Folate deficiency was a prominent risk factor for placental abruption/infarction among four studies, though not statistically significant (pooled odds ratio 25.9, 95 per cent CI 0.9-736.3). Hyperhomocyst(e)inaemia was also associated with placental abruption/infarction both without (pooled odds ratio 5.3, 95 per cent CI 1.8-15.9) and with methionine loading (pooled odds ratio 4.2, 95 per cent CI 1.2-15.0), as was the homozygous state for methylenetetrahydrofolate reductase (pooled odds ratio 2.3, 95 per cent CI 1.1-4.9). Vitamin B12 deficiency was not a demonstrable risk factor.Eight studies examined blood levels among women with spontaneous abortion or recurrent pregnancy loss. The pooled odds ratios were 3.4 (95 per cent CI 1.2-9.9) for folate deficiency, 3.7 (95 per cent CI 0.96-16.5) for hyperhomocyst(e)inaemia following methionine challenge, and 3.3 (95 per cent CI 1.2-9.2) for the methylenetetrahydrofolate reductase mutation.Five case-control studies examined the relationship between pre-eclampsia and abnormal levels of vitamin B12, folate, homocyst(e)ine or methylenetetrahydrofolate reductase. Folate deficiency was not an associated risk factor (odds ratio 1.2, 95 per cent CI 0.5-2.7), but hyper-homocyst(e)inaemia was (pooled odds ratio 20.9, 95 per cent CI 3.6-121.6). Similarly, homozygosity for the methylenetetrahydrofolate reductase thermolabile variant was associated with a moderate risk of preeclampsia (odds ratio 2.6, 95 per cent CI 1.4-5.1). Some pooled data were associated with significant statistical heterogeneity, however.There is a general agreement among several observational studies that folate deficiency, hyperhomocyst(e)inaemia and homozygosity for the methylenetetrahydrofolate reductase thermolabile variant are probable risk factors for placenta-mediated diseases, such as pre-eclampsia, spontaneous abortion and placental abruption. Vitamin B12 deficiency is less well defined as an important risk factor. Due to the limited quality of these data, including insufficient matching of cases with controls, and possible laboratory measurement bias relating to pregnancy, prospective studies are needed to confirm these findings and guide future preventative and therapeutic research. Copyright 1999 Harcourt Publishers Ltd.
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Haemostatic changes related to fibrin formation and fibrinolysis during the first trimester in normal pregnancy and in recurrent miscarriage.

Marchi R, LÃ³pez Ramirez Y, Nagaswami C, Masova L, Pulido A, LÃ³pez Mora J, Muller A, Arocha-PiÃ±ango CL, Weisel JW.

Centro de Medicina Experimental, Laboratorio BiologÃ​a del Desarollo de la Hemostasia, Instituto Venezolano de Investigaciones CientÃ​ficas, IVIC Apartado 21827, Caracas, Venezuela. rmarchi@medicina.ivic.ve

We have studied some biophysical properties of the fibrin network during the normal state of pregnancy and in patients with recurrent miscarriage (RM), in the first trimester of pregnancy. The fibrin polymerization process, followed by turbidity, showed that the rate of fibrin monomer assembly and the final turbidity was increased in the pregnant group (normal and with history of RM) compared to non-pregnant women (normal and RM), which is consistent with the increased fibrinogen concentration during pregnancy. No changes were observed in the Darcy constant (Ks) of RM clots, pregnant or not; however, in pregnant control subjects the Ks increased (p = 0.03). The fibrin lysis rate was increased in pregnant women compared to non-pregnant, being faster in women with RM. The rheological properties of the fibrin network in the non-pregnant group (control and RM patients) were similar; in the pregnant state, the fibrin network of the control group was 1.3 times stiffer compared to the control non-pregnant women, and almost unchanged in RM patients. In this study we have found changes in the clot structure that seem to be related to normal pregnancy and an increased rate of the fibrin lysis process in the RM patients, which may have clinical relevance.
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Genetic hypofibrinolysis in complicated pregnancies.

· Glueck CJ, 

· Kupferminc MJ, 

· Fontaine RN, 

· Wang P, 

· Weksler BB, 

· Eldor A. 

Cholesterol Center, Alliance Hospitals, Cincinnati, Ohio 45229, USA. glueckch@healthhall.com

OBJECTIVE: To assess the hypofibrinolytic 4G/4G mutation of the plasminogen activator inhibitor (PAI-1) gene as a possible factor contributing to severe preeclampsia, abruptio placentae, fetal growth restriction, and stillbirth. METHODS: We compared 94 women from a previous report who had obstetric complications to 95 controls with normal pregnancies matched for ethnic background and age. We collected blood and extracted DNA after delivery. All subjects had been tested for thrombophilic mutations factor V Leiden, C677T mutation in the methylenetetrahydrofolate reductase gene, and the G20210A mutation in the prothrombin gene. In the present study we tested for the hypofibrinolytic 4G/4G mutation in the PAI-1 gene. RESULTS: Women who had obstetric complications were more likely than controls to be 4G/4G homozygotes, 32% (30 of 94) women versus 19% (18 of 95) controls, odds ratio (OR) and 95% confidence intervals (CI) 2.0 (1.02, 3.9). Mutations in the PAI-1 gene were independently associated with obstetric complications (OR 1.56, 95% CI 1.005, 2.43). Heterozygosity for the factor V Leiden mutation was more common in the 30 women who had PAI-1 4G/4G than in the 18 4G/4G controls (33% versus 0%, Fisher P =.008). Seventy-six percent of women had some form of thrombophilia or hypofibrinolysis compared with 37% of controls (Fisher P <.001). CONCLUSIONS: Women with severe preeclampsia, abruptio placentae, fetal growth restriction, and stillbirth had increased incidence of the hypofibrinolytic 4G/4G mutation of the PAI-1 gene that is frequently associated with the thrombophilic factor V Leiden mutation, further predisposing them to thrombosis.

PMID: 11152905 [PubMed - indexed for MEDLINE]

	1: Semin Fetal Neonatal Med. 2004 Oct;9(5):357-69.
	Related Articles, Books, LinkOut




 
Developmental biology of the placenta and the origins of placental insufficiency.

Chaddha V, Viero S, Huppertz B, Kingdom J.

Department of Obstetrics & Gynaecology (Maternal-Fetal Medicine), Mount Sinai Hospital, 600 University Avenue, Toronto, Canada M5G 1X5.

Defects in all the trophoblast-differentiating pathways--endovascular, interstitial and chorionic villous--play a role in the pathogenesis of early-onset intra-uterine growth restriction (IUGR). There are two types of extravillous trophoblast: endovascular trophoblast, that forms the definitive placenta by occlusion of the spiral arteriole at the implantation site, and interstitial extravillous trophoblast, responsible for the anatomical erosion of the distal spiral arteriole and the secretion of angiogenic and vasodilator signals to improve uterine blood flow. Defective endovascular erosion may render the basal plate inadequate to meet the demands of the fetus. Failed interstitial invasion of spiral arterioles could lead to failure of local angiogenic and systemic cardiovascular adaptation signals that could be the underlying basis for early-onset IUGR and pre-eclampsia. As debate persists regarding the relative importance of cord, stem and terminal villous pathology, the study of factors controlling trophoblast turnover from immature intermediate villi to conductance stem villi and gas-exchanging terminal villi, translation of our knowledge from mouse placental genetics into human placental development, and defining causes of thrombo-occlusive damage to the placenta would help our understanding of the pathophysiology of early-onset IUGR.
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Angiogenesis and vasculogenesis in pregnancy.

Zygmunt M, Herr F, Munstedt K, Lang U, Liang OD.

Department of Obstetrics and Gynecology, University of Giessen, Klinik Str. 32, 35385 Giessen, Germany. marek.zygmunt@gyn.med.uni-giessen.de

An adequate nutrient and substrate supply is essential for normal intrauterine development of the fetus. Disturbances in uterine blood supply are associated with higher perinatal morbidity and mortality caused by preterm delivery, pre-eclampsia or intrauterine growth restriction. Adaptation of the uterine vasculature to the rising needs of the fetus occurs through both vasodilation and development of new vessels. Angiogenesis is the process of neovascularization from pre-existing blood vessels in response to hypoxia or substrate demands of tissues. The endometrium, decidua and placenta are sources rich of angiogenic growth factors. In general, the angiogenic process is initiated by growth factors such as bFGF, VEGF, or placental growth factor (PlGF). Through a complex signal transduction machinery mediated by respective receptor-tyrosine kinases, an increase in the permeability of the maternal vessels is achieved to permit growth and invasion of endothelial cells. Their chemotactic migration, formation of a vessel lumen, and functional maturation of new capillaries complete the angiogenic process that involves the expression of specific adhesion receptors and extracellular matrix-degrading proteases. During vasculogenesis, endothelial progenitor cells--angioblasts--form a primitive vascular network. This process occurs mainly during fetal development, although recruitment of angioblasts from bone marrow and peripheral blood in response to ischemic insult have been described in adults. Our recent data indicate a novel function for human chorionic gonadotropin (hCG), a hormonal factor of trophoblastic origin in uterine adaptation to early pregnancy as well as in tumor invasion and underline the importance of hCG as an yet unrecognized angiogenic factor. Although there are striking similarities between, on the one hand, tumor invasion and tumor-induced vascularization and, on the other hand, trophoblast invasion and placental development, our understanding of the different molecular and functional aspects of these two different processes, in particular, the self-limitation of the trophoblastic invasion and vessels formation during gestation might allow the establishment of new therapeutic strategies for the treatment of both tumor and pregnancy related pathology.
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Gestational vascular complications.

Younis JS, Samueloff A.

Reproductive Medicine Unit, Department of Obstetrics and Gynecology, Poriya Medical Center, Tiberias 15208, Israel. jsy@netvision.net.il

Severe pregnancy complications, primarily severe pre-eclampsia, placental abruption, intrauterine growth restriction (IUGR) and intrauterine fetal death (IUFD) occur in about 1-5% of gestations. This rate is even higher in special medical situations. These pregnancy complications have been shown to increase maternal and fetal morbidity and mortality considerably. Severe pregnancy complications have also been shown to be associated with deficient uteroplacental circulation and are linked with intervillous and spiral vessel thrombosis. Moreover, it has been suggested that these complications could have their basis in a deficient trophoblast invasion in the uterine spiral arteries at a stage much earlier than the clinical manifestations become evident. In the last few years, evidence has accumulated to suggest that severe pregnancy complications could have a common thrombogenic basis associated with inherited and acquired thrombophilia. In this chapter we present a comprehensive update of the aetiology, pathophysiology, clinical manifestations, diagnosis and treatment of these severe pregnancy complications.
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The human placenta remodels the uterus by using a combination of molecules that govern vasculogenesis or leukocyte extravasation.



 or." 
Zhou Y
, Genbacev O, Fisher SJ.

Department of Stomatology, University of California, San Francisco, California 94143-0512, USA.

After fertilization, the next major hurdle for human reproduction is trophoblast differentiation, which is required for implantation, followed in lockstep by rapid assembly of these embryonic cells into a functional placenta. During this process, cytotrophoblast stem cells invade the uterus, anchoring the conceptus to the mother and establishing blood flow to the placenta. Cytotrophoblast invasion is actually a differentiation process that yields cells with many unusual attributes, that is, their tumor-like ability to invade the uterus and engraft maternal blood vessels. We discovered that once cytotrophoblasts commit to invasion they turn on expression of adhesion receptors characteristic of endothelium. They also begin to express and activate matrix metalloproteinase-9. Together, these phenotypic changes facilitate invasion while enabling cytotrophoblasts to present an endothelium-like surface to maternal blood. Currently, we are trying to understand the factors that play a role in cytotrophoblast differentiation/invasion. In keeping with the vascular characteristics that differentiated cytotrophoblasts assume, our recent data suggest that the key regulators include an unusual subset of vascular endothelial growth factor family members that play important roles in conventional vasculogenesis/angiogenesis. Surprisingly, we also discovered that these cells express functional l-selectin, which mediates neutrophil rolling and tethering, under shear stress, on inflamed endothelium. Trophoblast l-selectin likely interacts with carbohydrate selectin ligands that are upregulated on uterine glandular epithelium during the window of receptivity. Together, these data suggest that differentiating cytotrophoblasts have co-opted portions not only of vasculogenesis, but also of the process that facilitates leukocyte emigration from the blood into tissues, additional evidence of these cells' amazing plasticity.
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A simple in vivo approach to investigate invasive trophoblast cells.

Arroyo JA, Konno T, Khalili DC, Soares MJ.

Institute of Maternal-Fetal Biology, Division of Cancer and Developmental Biology, Department of Pathology and Laboratory Medic ine, University of Kansas Medical Center, Kansas City, USA.

Intrauterine trophoblast cell invasion is an essential part of hemochorial placentation. Aberrant trophoblast cell invasion has been associated with pathologies including preeclampsia and fetal growth restriction. In this study, we describe an in vivo method to assess trophoblast cell invasion using a transgenic rat model, constitutively expressing heat stable human placental alkaline phosphatase (Rosa 26 promoter driven human placental alkaline phosphatase, R26-hAP). Wild-type female Fischer 344 inbred rats were mated with hemizygous R26-hAP transgenic male Fischer 344 rats and sacrificed during the second half of pregnancy. Heat stable alkaline phosphatase (AP) activity associated with the invasive transgenic trophoblast cells was monitored in the wild-type uterine mesometrial compartment and used as an index of trophoblast cell invasion. The expression pattern of cytokeratins by invasive trophoblast cells mimicked the uterine mesometrial distribution of AP activity. Trophoblast cell invasion exhibited a gestation-dependent profile with peak invasion between days 18-20 of pregnancy. In summary, we have devised a simple in vivo method for assessing intrauterine trophoblast cell invasion. This technique should facilitate the discovery of endogenous regulatory mechanisms controlling trophoblast cell invasion and should represent an effective method of testing the impact of various environmental stressors on an essential part of hemochorial placentation.
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Uteroplacental and luteal circulation in normal first-trimester pregnancies: Doppler ultrasonographic and morphologic study.

Valentin L, Sladkevicius P, Laurini R, Soderberg H, Marsal K.

Department of Obstetrics and Gynecology, Malmo University Hospital, Sweden.

OBJECTIVE: Our purpose was to establish reference data representative of normal findings at transvaginal color and spectral Doppler ultrasonographic examination of the uteroplacental and luteal circulation in the first trimester and to relate the Doppler findings to morphologic data. STUDY DESIGN: A cross-sectional study was performed of 64 uncomplicated pregnancies of 5 to 11 completed gestational weeks terminated by legal abortion for psychosocial reasons. Doppler examinations of the main uterine arteries, subchorionic arteries, intrachorionic area, and corpus luteum were performed. Abortion material was examined morphologically. RESULTS: In the uterine and subchorionic arteries blood flow velocity increased and pulsatility index values decreased with advancing gestation. Arterial or venous Doppler shift spectra were recorded from the intrachorionic area in 91% (58/64) of the pregnancies. Intrachorionic arterial blood flow velocities and pulsatility index values were low and did not change with advancing gestation; the mean time-averaged maximum velocity, peak systolic velocity, and pulsatility index values were 4.6 cm/sec, 6.0 cm/sec, and 0.47, respectively. Morphologic examination showed trophoblast plugs in the spiral arteries to consistently manifest multiple spaces containing red blood cells at the choriodecidual junction. CONCLUSION: Blood flow velocity in the uteroplacental arteries increases and pulsatility index values decrease with advancing gestation, indicating a steady increase in uterine perfusion during the first trimester. Our findings suggest intervillous flow to be present as early as the first trimester.
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Trophoblast invasion.

Anin SA, Vince G, Quenby S.

Department of Obstetrics and Gynaecology, University of Liverpool, UK.

Trophoblast invasion can be seen as a tightly regulated battle between the competing interests of the survival of the fetus and those of the mother. Successful pregnancy is dependent on the trophoblast invading the mother, attaching the pregnancy to the uterus and securing an adequate supply of oxygen and nutrient to the fetus. For successful invasion to occur, extravillous trophoblast has to perform a range of functions; transformation of the maternal spiral arteries, tolerate hypoxia, proliferate and die by apoptosis (programmed cell death), differentiate, adhere to and digest the extracellular matrix, move and interact with the maternal immune system. Each of these functions has multiple overlapping control systems so that trophoblast invasion is a finely controlled balance of competing mechanisms.
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Heparin prevents programmed cell death in human trophoblast.

Hills FA, Abrahams VM, González-Timón B, Francis J, Cloke B, Hinkson L, Rai R, Mor G, Regan L, Sullivan M, Lam EW, Brosens JJ.

Institute of Reproductive and Developmental Biology, Wolfson & Weston Research Centre for Family Health, Imperial College London, UK.

Heparin is used clinically for the prevention of pregnancy complications associated with prothrombotic disorders, especially antiphospholipid antibody syndrome. Recent studies have suggested that heparin may exert direct effects on placental trophoblast, independently of its anticoagulant activity. We now demonstrate that heparin abrogates apoptosis of primary first trimester villous trophoblast in response to treatment with the pro-inflammatory cytokines interferon (IFN)-gamma and tumour necrosis factor (TNF)-alpha. This multifunctional glycosaminoglycan also inhibited apoptosis induced by other agents, including staurosporin, broad-spectrum kinase inhibitor and thrombin. Furthermore, heparin attenuated caspase-3 activity, a hallmark of apoptosis, in human first trimester villous and extravillous trophoblast cell lines treated with peptidoglycan, a Toll-like receptor-2 agonist isolated from Staphylococcus aureus. The ability of heparin to antagonize cell death induced by such diverse apoptotic signals suggested that it acts as a survival factor for human trophoblast. We demonstrate that heparin, like epidermal growth factor (EGF) and heparin-binding EGF (HB-EGF), elicits phosphorylation of the EGF receptor and activation of the phosphatidyl inositol 3-kinase (PI3K)-, the extracellular signal-related kinase 1/2 (ERK1/2)- and the c-Jun NH2 terminal kinase (JNK)-signal transduction pathways in primary villous trophoblast. In summary, we have demonstrated that heparin activates multiple anti-apoptotic pathways in human trophoblast. Our results suggest that heparin may be useful in the management of at-risk patients, even in the absence of an identifiable thrombophilic disorder.
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Recent progress in the therapeutic management of pre-eclampsia.

Paternoster DM, Fantinato S, Manganelli F, Nicolini U, Milani M, Girolami A.

University of Padova, Department of Gynaecology and Human Reproduction, Via Giustiniani 3, 35128 Padova, Italy. paternod@unipd.it

Pre-eclampsia is a pregnancy-specific syndrome of unknown aetiology, observed in 3 - 5% of all pregnancies, associated with pathological vascular lesions in multiple organs, activation of the coagulation system, and maternal multisystemic and fetal complications. Clinically, pre-eclampsia is characterised by the onset of hypertension, proteinuria and oedema, usually beginning in the third trimester. Conventionally, antihypertensive agents are the main pharmacological treatment. Recently, some studies have shown that the treatment of pre-eclampsia with antithrombin concentrate corrects the hypercoagulability and improves the fetal status and the perinatal outcome. No clear evidence supports the use of heparin. A conservative treatment of moderate- to- severe pre-eclampsia, based on the administration of antithrombin concentrate, may allow a significant prolongation of pregnancy and a better neonatal outcome, as well as fewer maternal complications
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Prophylaxis of recurrent preeclampsia: low-molecular-weight heparin plus low-dose aspirin versus low-dose aspirin alone.

Sergio F, Maria Clara D, Gabriella F, Giorgia S, Sara De Carolis, Giancarlo P, Alessandro C.

Department of Obstetrics and Gynaecology, Università Cattolica del Sacro Cuore, Rome, Italy. s.ferrazzani@rm.unicatt.it

OBJECTIVE: To verify whether prophylaxis with low-molecular-weight heparin (LMWH) and low-dose aspirin (LDA) could positively affect pregnancy outcome in women with a history of severe preeclampsia. METHODS: We compared 23 pregnancies treated with LDA alone to 31 pregnancies treated with LMWH plus LDA. RESULTS: Women treated with LMWH-LDA (n = 31) showed a better pregnancy outcome than those treated with LDA alone (n = 23) in terms of gestational age at delivery (p < 0.05), birth weight (p < 0.01), birth weight percentile (p < 0.01), and rate of preeclampsia (p < 0.01). Furthermore, comparing the intra-group outcome variation between previous and index pregnancies, an improvement appeared in each group, but a more pronounced gain was noted in the LMWH-LDA group in terms of gestational age at delivery (p< 0.005), birth weight (p < 0.005), and birth weight percentile (p < 0.005). CONCLUSIONS: Thromboprophylaxis with LMWH plus LDA can improve pregnancy outcome in women with previous severe preeclampsia.
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An unexpected role for anticoagulant heparan sulfate proteoglycans in reproduction.

de Agostini A.

Unité d'Endocrinologie Gynécologique et de Médecine de la Reproduction, Département de Gynécologie et Obstétrique, Hôpitaux Universitaires de Genève, Genève, Switzerland. Ariane.Deagostini@medecine.unige.ch

Major tissue remodelling occurs in hormone responsive tissues of the female genital tract, at ovulation and during gestation, involving proteolysis and inflammation. Disorders of tissue remodelling events are associated with infertility in women with luteinized unruptured follicle syndrome and with gestational pathologies as preeclampsia. Ovulation impairment is an important factor of infertility and a major concern in reproductive medicine. The gonadotrophin discharge inducing ovulation triggers proteolytic activities involved in the breakdown of the follicular wall and elicits an acute inflammatory reaction in the ovary. Tight control of these reactions is required to allow successful ovulation while avoiding excessive tissue damage. Anticoagulant heparan sulfate proteoglycans (aHSPG), like heparin, possess a pentasaccharide sequence which binds and activates antithrombin III. These proteoglycans are produced by endothelial cells and are thought to endow the vascular wall with antithrombotic properties. aHSPG are also present in the reproductive tract; in the ovary they are strongly expressed in granulosa cells of preovulatory follicles and they are co-localised with serine protease inhibitors involved in the control of proteolytic activities at ovulation. The presence of aHSPG in the oviduct, in the uterus and in human follicular fluid, suggests that they could play additional distal roles in gestation. The females exhibited impaired ovarian function as well as intrauterine growth restriction linked to delayed placenta development. In these mice, the placenta is challenged by inflammation at mid-gestation, occasionally resulting in miscarriage and maternal death. Collectively, these observations suggest that aHSPG are involved in the control of inflammatory events occurring during tissue remodelling in hormone-responsive tissues. Further studies are needed to identify the inflammation mediators involved in this process.
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Heparin-mediated extracorporeal low density lipoprotein precipitation as a possible therapeutic approach in preeclampsia.

Wang Y, Walli AK, Schulze A, Blessing F, Fraunberger P, Thaler C, Seidel D, Hasbargen U.

Institute of Clinical Chemistry, University Hospital Grosshadern, Marchioninistrasse 15, 81377 Munich, Germany. cathy.wy@lrz.uni-muenchen.de

Preeclampsia is a pregnancy-related hypertensive disease resulting in substantial maternal and neonatal morbidity and mortality. Until today there is no satisfactory treatment to stop disease progression except immediate delivery of the fetus. Heparin-mediated extracorporeal low density lipoprotein (LDL) precipitation (H.E.L.P.) apheresis removes simultaneously circulating LDL, lipoprotein(a) [Lp(a)], fibrinogen, C-reactive protein (CRP) and various proinflammatory and procoagulatory factors. This study was to test the feasibility of H.E.L.P. apheresis in preeclamptic patients and its potential effects on blood and placental markers of preeclampsia. We applied H.E.L.P. apheresis to nine preeclamptic patients and it was well tolerated. Their gestational ages could be continued by 17.7 (3-49) more days. Eight of the nine neonates did well during their neonatal stage. One infant died of late-onset sepsis. H.E.L.P. apheresis reduced significantly circulating levels of triglycerides, total and LDL-cholesterol, Lp(a), fibrinogen, hs-CRP, TNFalpha, sVCAM-1, E-selectin, lipopolysaccharide binding protein (LBP), homocysteine and plasma viscosity. We conclude that H.E.L.P. apheresis reduced maternal circulating levels of proinflammatory and coagulatory markers and plasma viscosity without overt maternal or neonatal clinical side effects.
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The antiphospholipid syndrome as a disorder initiated by inflammation: implications for the therapy of pregnant patients.

Salmon JE, Girardi G, Lockshin MD.

Mary Kirkland Center for Lupus Research, New York, NY, USA. salmonj@hss.edu

Arterial thrombosis, venous thrombosis and morbidity during pregnancy, or a combination of these events, are clinical outcomes associated with antiphospholipid antibodies produced by patients with antiphospholipid syndrome (APS). Our understanding of the etiology and pathogenesis of the syndrome is limited, but it has generally been considered a thrombophilic disease and treatment has focused on anticoagulation. Agents such as aspirin and heparin, administered alone or in combination, are empirical treatments that are used in the management of obstetric patients with APS. Clinical features, such as heart valve abnormalities, thrombocytopenia and livedo reticularis, suggest multiple pathogenic mechanisms and provide other therapeutic targets. Findings from research in animal models of APS challenge the dogma that this syndrome is a noninflammatory, thrombotic disease and provide evidence that activation of complement is crucial for complications in pregnancy. These studies, in addition to evidence of inflammatory-mediated tissue damage in placentae of patients with APS, suggest that therapy should also be directed towards preventing inflammation. This Review describes the potential mechanisms of tissue injury by antiphospholipid antibodies, the management of pregnant patients with APS and how heparin therapy might inhibit the pathogenic mediators of disease.
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Effect of heparin and fractionated heparin on trophoblast invasion.

Ganapathy R, Whitley GS, Cartwright JE, Dash PR, Thilaganathan B.

Centre for Developmental and Endocrine Signalling, Division of Basic Medical Sciences, St George's Hospital NHS Trust, University of London, London, UK.

BACKGROUND: Heparin can significantly reduce pregnancy complications in women with certain thrombophilias, such as antiphospholipid syndrome. Recent reports suggest that heparin may act by mechanisms other than anticoagulation. However, the effect of heparin on trophoblast biology in the absence of thrombophilia has not been extensively investigated. Therefore, this study aimed to evaluate trophoblast invasion, using an established cell line and primary extravillous trophoblasts (EVTs), following exposure to heparin and fractionated heparin. METHODS: An EVT cell line (SGHPL-4) was used to study invasion in the presence of hepatocyte growth factor (HGF) and varying concentrations of fractionated and unfractionated heparin. These experiments were repeated using first trimester primary EVTs. RESULTS: Both forms of heparin significantly reduced HGF-induced invasion in the SGHPL-4 cell line. This suppression of invasion appeared to be dose-dependent for fractionated heparin. In primary EVT cells, fractionated heparin also demonstrated significant suppression of invasion. CONCLUSIONS: Heparin has the potential to reduce trophoblast invasion in cell lines and first trimester EVT cells. This article highlights the need for further evaluation of these medications in vitro and in vivo, especially when used in the absence of thrombophilic disorders.
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Treatment options and pregnancy outcome in women with idiopathic recurrent miscarriage: a randomized placebo-controlled study.

Fawzy M, Shokeir T, El-Tatongy M, Warda O, El-Refaiey AA, Mosbah A.

Department of Obstetrics and Gynecology, Mansoura Faculty of Medicine, Mansoura University Hospital, Mansoura, Egypt. mmfawzy@hotmail.com

OBJECTIVE: To compare the use of enoxaparin alone with combination therapy of prednisone, aspirin and progesterone in the treatment of women with idiopathic recurrent miscarriage (IRM) in terms of live births and pregnancy outcome. METHODS: A prospective, randomized, single-blinded, placebo-controlled trial was conducted at a tertiary referral obstetric hospital. The participants were 170 women with a diagnosis of IRM. Women were recruited after full investigative screening. Women with > or =3 fetal losses and after exclusion of all known causes of recurrent miscarriage were randomly allocated to receive either enoxaparin alone, combination treatment consisting of prednisone, aspirin, and progesterone or placebo. Rates of live births, antenatal complications, delivery and neonatal outcomes were recorded prospectively. Data were statistically analyzed as appropriate. RESULTS: Ten patients were dropped out after random assignment. Eighty-one percent of the enoxaparin (46/57) group and 85% of the combination-treated group (45/53) were delivered of live infants compared to 48% (24/50) of the placebo (P < 0.05). Women who were treated with combination therapy had a 4.2% higher live birth rate than enoxaparin group. This difference was not significant. Miscarriage rates were significantly lower in the treated groups compared with placebo (P < 0.05). There were no significant differences in late obstetric complications or neonatal mortality between groups. CONCLUSIONS: A combination treatment consisting of high-dose, low-duration prednisone, progesterone and aspirin might be an effective treatment as enoxaparin alone. Both regimens were associated with a good pregnancy outcome.
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A functional overlap of plasminogen and MMPs regulates vascularization during placental development.

Solberg H, < a href="http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Rinkenberger+J%22%5BAuthor%5D" title="Click to search for citations by this author.">Rinkenberger J, Dano K, Werb Z, Lund LR.

Finsen Laboratory, Rigshospitalet, Strandboulevarden 49, 2100 Copenhagen, Denmark.

Both plasminogen activators and matrix metalloproteinases (MMPs) have been implicated in a variety of developmental processes in the mouse during embryo im plantation and placentation. We show here that pharmacological treatment of plasminogen-deficient mice with the broad spectrum MMP inhibitor galardin leads to a high rate of embryonic lethality. Implantation sites from plasminogen-deficient galardin-treated mice at 7.5 days post coitus (dpc) showed delay in both decidualization and invasion of maternal vessels into the decidua. At 8.5 dpc, half of the embryos were runted and still at the developmental stage of a 7.5 dpc embryo. Most embryos that escaped these initial defects eventually died, probably from defective vascularization and development of the labyrinth layer of the placenta, although a direct role on embryo development cannot be ruled out. These results demonstrate that the combination of MMPs and plasminogen is essential for the proper development of the placenta. Plasminogen deficiency alone and galardin treatment alone had much less effect and there was a pronounced synergism on both placental vascularization and embryonic lethality, indicating a functional overlap between plasminogen and MMPs.
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Coagulation and fibrinolytic parameters in normal pregnancy and in pregnancy complicated by intrauterine growth retardation.

· Bellart J, 

· Gilabert R, 

· Fontcuberta J, 
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· Miralles RM, 

· Cabero L. 

Unitat de Medicina Materno-fetal, Hospital Universitari de Tarragona Joan XXIII, Universitat Rovira i Virgili, Tarragona, Spain.

The objective of this article is to evaluate the plasma levels of coagulation and fibrinolysis parameters in the third trimester of gestation and 72 hr postdelivery. Antithrombin III (ATIII), thrombin-antithrombin III complexes (TAT), heparin cofactor II (HCII), protein C (PC), protein S (PS), tissue plasminogen activator (t-PA), D-dimer, and plasminogen activator inhibitors (PAI-1 and PAI-2) levels in uncomplicated pregnancies and in pregnancies complicated by intrauterine growth retardation (IUGR) have been determined. Normal pregnant women (n = 63) and women whose was complicated by IUGR (n = 10) formed the study population. Coagulation and fibrinolysis parameters were estimated using commercial tests. There were no differences in ATIII, HCII, and PS levels between normal and IUGR pregnancies. TAT, t-PA, and D-dimer levels were higher in IUGR pregnancy than in the uncomplicated pregnancy group. PAI-1 and PAI-2 were found depressed in IUGR pregnancy when compared with normal pregnancy. Changes in coagulation and fibrinolytic systems occur in plasma of women with pregnancies complicated by IUGR. The results suggest an activation of the coagulation system in pregnancies complicated by IUGR. Reduced PAI-2 and high TAT levels correlate with birth weight. In IUGR pregnancies a hypercoagulative state with hyperfibrinolytic compensatory mechanisms is suggested.
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Maternal plasma D-dimer levels in normal and complicated pregnancies.

Nolan TE, Smith RP, Devoe LD.

Department of Obstetrics and Gynecology, Medical College of Georgia, Augusta.

OBJECTIVE: To evaluate D-dimer as a marker for fibrinolysis in normal and complicated pregnancies using an enzyme-linked immunosorbent assay (ELISA) technique. METHODS: Four groups of pregnant women were enrolled: 17 normal women followed longitudinally from 28-40 weeks' gestation, 14 patients with preterm labor at 28-34 weeks, 17 patients with preeclampsia at term (37-40 weeks), and 14 patients with abruptio placentae (32-40 weeks). We assayed peripheral venous blood samples from each patient for D-dimer levels using a commercial ELISA kit. D-dimer values were calculated by regression analysis using internal standards and controls for each assay. Data were compared using Student t test or analysis of variance with repeated measures. RESULTS: D-dimer values increased slightly with increasing gestational age. Patients with preterm labor, preeclampsia, and abruptio placentae had mean D-dimer values significantly greater than those of controls (P < .003). D-dimer values of the abruption group were approximately twice those of the control group (3393 +/- 2086 versus 1750 +/- 839 ng/dL). CONCLUSION: An increase in fibrinolysis may be associated with the pregnancy complications studied, as reflected by alterations in maternal plasma D-dimer levels.
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Do placental lesions reflect thrombophilia state in women with adverse pregnancy outcome?

Mousa HA, Alfirevic1 Z.

University Department of Obstetrics and Gynaecology, Liverpool Women's Hospital, UK.

We examined the relationship between placental histology and thrombophilia status in women who were admitted with severe pre-eclampsia/eclampsia, placental abruption, intrauterine growth restriction or unexplained stillbirth. All women had thrombophilia screen at least 10 weeks after delivery (antithrombin III, protein C, protein S, activated protein C resistance, anticardiolipin antibodies, lupus anticoagulant, fasting plasma homocysteine and specific mutations to methylenetetrahydrofolate reductase C677T, G20210A prothrombin gene and factor V Leiden. Placental histology reports were examined to identify the frequency of thrombotic lesions in the placenta including fetal stem vessel thrombosis, fetal thrombotic vasculopathy, placental infarction, perivillous fibrin deposition, intervillous thrombosis and placental floor infarction. During a 17 month period, a cohort of 79 women met the study criteria. Thirty (70%) out of 43 women with abnormal thrombophilia screen had abnormal placental histology. Twenty-eight (78%) out of 36 women with negative thrombophilia screen had abnormal placentae. No specific histological pattern could be identified when thrombophilia positive and thrombophilia negative groups were compared. We propose that there is a poor correlation between thrombophilia status and pathological changes of the placenta in women with severe pregnancy complications.
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Monosodium urate and calcium pyrophosphate crystals differentially activate the excitation-response coupling sequence of human neutrophils.

Poubelle PE, De Medicis R, Naccache PH.

Unité de Recherche Inflammation et Immunologie-Rhumatologie, université Laval, Ste Foy, Québec, Canada.

The activation patterns of human neutrophils elicited by unopsonized monosodium urate and calcium pyrophosphate dihydrate crystals were investigated. The parameters chosen, the mobilization of calcium and the synthesis of leukotrienes, are generally accepted to be relevant to the activation of the cells and their pathophysiological roles. Both particles were found to elicit increases in cytoplasmic free calcium and leukotriene synthesis. However, the rank order of potency of these two stimuli was found to be sharply dependent on the test chosen. Monosodium urate crystals were significantly more effective than calcium pyrophosphate dihydrate crystals in terms of calcium mobilization, while the latter are more potent at inducing leukotriene synthesis. These results demonstrate that these two phagocytic particles which are related to separate inflammatory joint diseases differentially activate the excitation-response coupling sequence of human neutrophils.
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Cytomegalovirus gene regulation by reactive oxygen species. Agents in atherosclerosis.

Speir E.

Cardiology Branch National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, Maryland 20892-1650, USA. speire@nih.gov

Oxidative stress is implicated in the pathogenesis of atherosclerosis, and of viral infections caused by sendai virus, influenza and HIV. Vascular oxidative stress is due to inflammatory and immune responses of vascular cells, and to reperfusion after recanalization of blocked arteries. Because human cytomegalovirus (CMV) may contribute to atherogenesis by several mechanisms, and coronary artery smooth muscle cells (SMC) are permissive for the virus, we examined CMV interactions with SMC. Infection causes generation of intracellular reactive oxygen species (ROS) which activate NF-kappa B, a cellular transcription factor. NF-kappa B mediates expression of the CMV promoter and of genes involved in the immune and inflammatory responses. Antioxidants or aspirin inhibit ROS, NF-kappa B and CMV.
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Nitric oxide and oxygen radicals in infection, inflammation, and cancer.

Maeda H, Akaike T.

Department of Microbiology, Kumamoto University School of Medicine, Kumamoto, 860-0811, Japan. msmaedah@gpo.kumamoto-u.ac.jp

In recent years, accumulated evidence indicates that free radical species and nitric oxide (NO) or its derivatives are the key denominators in carcinogenesis. Our present topics discussed in this article will focus on the biological significance of free radical generation induced by viral and bacterial infections. In influenza virus infection in mice, the level of xanthine oxidase (XO) at the infected sites was elevated to a great extent. The timing of paralleled induction of XO with that of inducible NO synthase (iNOS) indicates efficient simultaneous reaction: NO + O2*- --> ONOO- (peroxynitrite). Peroxynitrite formation was identified by immunostaining of nitrotyrosine at the local site of infected organs. Peroxynitrite exhibits unique chemical reactivities such as protein nitration, DNA-strand breakage, guanine nitration, etc., which may then bring about not only cytotoxic effect but also mutagenesis. Numbers of evidence in vitro and in vivo show that treatment with chemical carcinogens such as carbon tetrachloride and heterocyclic amines also generated superoxide. The chronic inflammatory reactions, e.g., zymosan- and silica-induced granuloma, revealed very similar free radical generation in vivo. In addition, most experimental solid tumors have elevated levels of iNOS in the tumor tissue, and NO thus generated facilitates vascular permeability, which accelerates nutritional supply to the tumor tissue and hence sustains the rapid tumor growth. These circumstantial evidences suggest that inflammatory responses induced by various pathogens would accelerate mutagenesis as well as tissue damage, whereas NO also sustains more effectively solid tumor growth when normal cells are transformed to tumor or carcinoma cells by the host-derived free radical species.
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Protective effect of n-acetylcysteine in a model of influenza infection in mice.

Ungheri D, Pisani C, Sanson G, Bertani A, Schioppacassi G, Delgado R, Sironi M, Ghezzi P.

Zambon Research, 20092 Bresso, Milan, Italy.

Reactive oxygen intermediates (ROI) and cytokines, particularly tumor necrosis factor (TNF) have been implicated in the pathogenesis of influenza. Using a murine model of influenza, we have studied the levels of TNF, interleukin 6 (IL-6) and of superoxide-generating xanthine oxidase (XO). Mice infected intranasally with influenza virus APR/8 had high levels of XO, TNF and IL-6 in the broncoalveolar lavage, as early as 3 d after infection. XO was elevated also in serum and lung tissue. Administration of the antioxidant N-acetylcysteine (NAC,1 g/kg per day, orally) significantly decreased the mortality in infected mice, indicating a role for RO1 in the lethality associated with influenza infection.
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Oxidative injury to endothelial cells due to Epstein-Barr virus-induced autoantibodies against manganese superoxide dismutase.

Dalpke AH, Thomssen R, Ritter K.

Institute of Medical Microbiology and Hygiene, Philipps-University Marburg, Marburg, Germany.

During the course of acute Epstein-Barr virus (EBV) infection, there is a rise of oxygen radical production. As a consequence, the production of the oxygen radical scavenger manganese superoxide dismutase (MnSOD) is increased. Patients with acute EBV infections regularly develop autoantibodies against MnSOD that are able to inhibit the enzyme activity in vitro. To elucidate the origin of the autoantibodies, the epitopes on MnSOD were determined. The entire sequence of MnSOD was synthesized as overlapping pentadecapeptides, which were scanned for their reactivity with sera of patients with acute EBV infections. Sera as well as affinity-purified anti-MnSOD antibodies reacted with the peptides p(no15) (amino acids 47-61) and p(no30) (amino acids 122-136) lying in crucial parts of the MnSOD tetramer. The two main epitopes p(no15) and p(no30) showed sequence homologies with EBV-encoded proteins. Reactivity of affinity-purified antibodies with a peptide of the homologous BGLF4 points to a molecular mimicry causing the occurrence of anti-MnSOD antibodies. Anti-MnSOD antibodies were able to block the protective effects of MnSOD in a model for oxidative damage produced by xanthine/xanthine oxidase in EAhy926 endothelial cells. Thus, these autoantibodies may contribute in vivo to the clinical symptoms by accumulation of toxic oxygen radicals. Copyright 2003 Wiley-Liss, Inc.
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Manganese superoxide dismutase (MnSOD) and autoantibodies against MnSOD in acute viral infections.

Semrau F, Kühl RJ, Ritter S, Ritter K.

Department of Medical Microbiology, University of Göttingen, Germany.

Sera of 146 patients with acute EBV, HAV, HBV, CMV, HSV, and rubella virus infections, and sera from 35 healthy controls were tested for the antioxidant enzyme manganese superoxide dismutase (MnSOD). An enzyme immunoassay that detects all isomeres of the enzyme was developed. The mean MnSOD value of healthy controls was 107 ng/ml. In HAV, HBV and EBV infections characterized by viral replication in internal organs, there was an average 5-fold rise of serum MnSOD, whereas in viral infections with low direct cytopathogenity, such as rubella, CMV and HSV, the MnSOD levels showed only minor rises. These sera were also tested for autoantibodies against MnSOD using a novel sensitive indirect enzyme immunoassay. The average IgM anti-MnSOD concentration in sera of healthy controls was 112 GU. In sera of patients with acute HBV, CMV, HSV or rubella virus infections IgM anti-MnSOD values were only slightly raised above the cut-off level. In contrast, in some patients with acute EBV infections anti-MnSOD concentrations rose up to 20-fold of normal values. In HAV infections the same phenomenon was observed in patients who had reactivated EBV infections. These findings indicate that EBV may facilitate the B-cell response to MnSOD. These autoantibodies may inhibit the protective function of MnSOD and prolong the disease by oxygen injury. Our concept on the pathogenic effect of the autoantibodies against MnSOD emphasizes the importance of the antioxidant enzyme in viral infections.
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Allopurinol as a potential therapeutic agent for recurrent herpes labialis.

El-Farrash MA, Youssef JM, El-Mongy SE.

Department of Medical Microbiology & Immunology, Faculty of Medicine, Mansoura University, Mansoura, Egypt. mfarash@hotmail.com

Recurrent herpes labialis (RHL) occurs in up to 40% of the population. Although the disease is usually self-limiting, patients seek treatment because of the significant pain and visibility of the lesion. Xanthine oxidase inhibitors (XOI) have been reported to have a potent antiviral effect against influenza-A virus. We examined the effect of the systemic xanthine oxidase inhibitor, allopurinol, on RHL duration of illness, severity of symptoms, number and frequency of recurrence during a 4-year follow up period in Egyptian patients. Duration of illness was shortened by about 25%, early disappearance of pain and other symptoms occurred. Also, aborted episodes were noticed when allopurinol was given just after beginning of common colds, at the prodromal stage of RHL or during severe stress conditions. Patients receiving 3 courses of treatment had markedly decreased recurrences during the follow up period. Ex vivo experiments to examine virus-induced plaque formation on Vero cells in the absence or presence of different concentrations of the drug could not prove any direct anti herpetic effect of the drug. However, allopurinol seems to be safe and effective in reducing duration of RHL and to abort lesion or prevent its appearance in treated patients even when they experience immunosuppressive conditions.
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Xanthine oxidase inhibits transmembrane signal transduction in vascular endothelial cells.

Wesson DE, Elliott SJ.

Department of Pediatrics, Baylor College of Medicine, Houston, Texas.

The effect of xanthine oxidase (XO)-mediated oxidant stress on endothelial cell signal transduction was determined in bradykinin-stimulated cells loaded with the Ca+(+)-sensitive probe fura-2. Calf pulmonary artery endothelial cells were incubated with a reaction mixture containing XO (50 mU/ml) and its substrate, hypoxanthine (HX) (0.5 mM), for periods of 0.5 to 2.0 hr. HX/XO time dependently increased basal cytosolic free Ca++ ([Ca++]i) and decreased the response of [Ca++]i to bradykinin, so that incubation of cells with HX/XO for 1.5 hr or longer eliminated responsiveness to agonist. In presence of XO, HX dose dependently increased basal [Ca++]i (EC50 approximately 3 x 10(-5) M) and decreased the response of [Ca++]i to bradykinin. Sequential application of bradykinin and Ca++ to cells suspended in Ca+(+)-free/EGTA buffer was performed to characterize the effects of HX/XO on receptor-activated Ca++ entry and release of Ca++ from internal stores. HX/XO attenuated internal store Ca++ release and inhibited the bradykinin-stimulated Ca++ influx pathway in a time-dependent manner. When the HX dose was decreased by an order of magnitude, HX/XO selectively inhibited the agonist-stimulated influx pathway with little effect on internal store Ca++ release. Coincubation with superoxide dismutase tended to potentiate the effects of HX/XO, whereas catalase provided almost complete protection. Similar results to HX/XO-induced alterations in Ca++ signaling were observed when glucose-glucose oxidase (G/GO) was used as the oxidant-generating system. Inhibition of Ca++ signaling by HX/XO and G/GO occurred in the absence of decreased cell viability. Together, these results suggest that HX/XO-induced inhibition of signal transduction in endothelial cells is a function of H2O2-mediated oxidant stress and represents an early dysfunction in the process of oxidant injury.
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[Inductive effect of hypoxanthine-xanthine oxidase system on lambda prophage]

[Article in Russian]

Zhu SQ, Fang CX, Zhu SH, Zhang LZ, Fan CP, Zhang JX.

College of Life Sciences, Wuhan University, Wuhan, 430072, China.

Hypoxanthine-xanthine oxidase (HX-XO) system is a classical system that can generate superoxide anions. The inductive effect of the HX-XO system for lambda prophage has been investigated in this study. The results showed that the system can induce lambda prophage from lysogenic state to lytic growth. The inductive effect was directly proportional to the concentration of HX and XO and inversely related to the time of preliminary incubation of HX with XO. The cell density of the lysogenic bacteria also greatly affected the inductive effect. The maximal PFU number of 2.9 x 10(4) PFU/ml was recorded at 0.86 mM HX, 1.6 x 10(-2) U/ml XO, and a cell density of 10(8) cells/ml. The inductive effect of the HX-XO system was inhibited in the suspensions by glutathione, superoxide dismutase, and catalase. The results provide evidence that free radicals are the primary factors in the induction of lambda prophage in lysogenic bacteria.
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Xanthine oxidase is involved in free radical production in type 1 diabetes: protection by allopurinol.

Desco MC, Asensi M, Márquez R, Martínez-Valls J, Vento M, Pallardó FV, Sastre J, Viña J.

Department of Physiology, Faculty of Medicine, University of Valencia, Valencia, Spain.

The aim of this work was to study the mechanism of free radical formation in type 1 diabetes and its possible prevention. We have found oxidation of blood glutathione and an increase in plasma lipoperoxide levels in both human type 1 diabetes and experimental diabetes. Peroxide production by mitochondria does not increase in diabetes. On the contrary, the activity of xanthine oxidase, a superoxide-generating enzyme, increases in liver and plasma of diabetic animals. The increase in plasma xanthine oxidase activity may be explained by the increase in the hepatic release of this enzyme, which is not due to nonspecific membrane damage: release of other hepatic enzymes, such as the amino transferases, does not increase in diabetes. Superoxide formation by aortic rings of rabbits increases significantly in diabetes. This is completely inhibited by allopurinol, an inhibitor of xanthine oxidase. Heparin, which releases xanthine oxidase from the vessel wall, also decreases superoxide formation by aortic rings of diabetic animals. Treatment with allopurinol decreases oxidative stress in type 1 diabetic patients: hemoglobin glycation, glutathione oxidation, and the increase in lipid peroxidation are prevented. These results may have clinical significance in the prevention of late-onset vascular complications of diabetes.
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Reactive oxygen species mediate modification of glycocalyx during ischemia-reperfusion injury.

Rubio-Gayosso I, Platts SH, Duling BR.

Cardiovascular Research Center, Dept. of Molecular Physiology and Biological Physics, University of Virginia School of Medicine, 409 Lane Road, Charlottesville, VA 22908, USA.

The glycocalyx (Gcx) is a complex and poorly understood structure covering the luminal surface of endothelial cells. It is known to be a determinant of vascular rheology and permeability and may be a key control site for the vascular injuries caused by ischemia-reperfusion (I/R). We used intravital-microscopy to evaluate the effects of I/R injury on two properties of Gcx in mouse cremasteric microvessels: exclusion of macromolecules (anionic-dextrans) and intracapillary distribution of red blood cells (RBC). In this model, the Gcx is rapidly modified by I/R injury with an increase in 70-kDa anionic-dextran penetration without measurable effect on the penetration of 580-kDa anionic-dextran or on RBC exclusion. The effects of I/R injury appear to be mediated by the rapid production of reactive oxygen species (ROS) because they are ameliorated by the addition of exogenous superoxide dismutase-catalase. Intravenous application of allopurinol or heparin also inhibited the effects of I/R injury, and we interpret efficacy of allopurinol as evidence for a role for xanthine-oxidoreductase (XOR) in the response to I/R injury. Heparin, which is hypothesized to displace XOR from a heparin-binding domain in the Gcx, reduced the effects of I/R. The effects of I/R injury were also partially prevented or fully reversed by the intravascular infusion of exogenous hyaluronan. These data demonstrate: 1) the liability of Gcx during I/R injury; 2) the importance of locally produced ROS in the injury to Gcx; and 3) the potential importance of heparin-binding sites in modulating the ROS production. Our findings further highlight the relations between glycosaminoglycans and the pathophysiology of Gcx in vivo.
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Use of allopurinol in slowing the progression of renal disease through its ability to lower serum uric acid level.

Siu YP, Leung KT, Tong MK, Kwan TH.

Division of Nephrology, Department of Medicine, Tuen Mun Hospital, Hong Kong, China.

BACKGROUND: Hyperuricemia is associated strongly with the development of hypertension, renal disease, and progression. Allopurinol decreases serum uric acid levels by inhibiting the enzyme xanthine oxidase. We hypothesized that administrating allopurinol to decrease serum uric acid levels to the normal range in hyperuricemic patients with chronic kidney disease may be of benefit in decreasing blood pressure and slowing the rate of renal disease progression in these patients. METHODS: We conducted a prospective, randomized, controlled trial of 54 hyperuricemic patients with chronic kidney disease. Patients were randomly assigned to treatment with allopurinol, 100 to 300 mg/d, or to continue the usual therapy for 12 months. Clinical, hematologic, and biochemical parameters were measured at baseline and 3, 6, and 12 months of treatment. We define our study end points as: (1) stable kidney function with less than 40% increase in serum creatinine level, (2) impaired renal function with creatinine level increase greater than 40% of baseline value, (3) initiation of dialysis therapy, and (4) death. RESULTS: One patient in the treatment group dropped out because of skin allergy to allopurinol. Serum uric acid levels were significantly decreased in subjects treated with allopurinol, from 9.75 +/- 1.18 mg/dL (0.58 +/- 0.07 mmol/L) to 5.88 +/- 1.01 mg/dL (0.35 +/- 0.06 mmol/L; P < 0.001). There were no significant differences in systolic or diastolic blood pressure at the end of the study comparing the 2 groups. There was a trend toward a lower serum creatinine level in the treatment group compared with controls after 12 months of therapy, although it did not reach statistical significance (P = 0.08). Overall, 4 of 25 patients (16%) in the allopurinol group reached the combined end points of significant deterioration in renal function and dialysis dependence compared with 12 of 26 patients (46.1%) in the control group (P = 0.015). CONCLUSION: Allopurinol therapy significantly decreases serum uric acid levels in hyperuricemic patients with mild to moderate chronic kidney disease. Its use is safe and helps preserve kidney function during 12 months of therapy compared with controls. Results of this study need to be confirmed with an additional prospective trial involving a larger cohort of patients to determine the long-term efficacy of allopurinol therapy and in specific chronic kidney disease subpopulations.
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Productive human herpesvirus 6 infection causes aberrant accumulation of p53 and prevents apoptosis.

Takemoto M, Mori Y, Ueda K, Kondo K, Yamanishi K.

Department of Microbiology, Osaka University Medical School C1, 2-2 Yamada-Oka Suita, Osaka 565-0871, Japan.

p53 plays an important role in tumour suppression in cells exposed to some genotoxic stresses. We found that the p53 protein level was increased in a variety of cell lines infected with human herpesvirus 6 (HHV-6). Because the elevation in p53 began very soon after infection (4 h) and did not occur with UV-inactivated virus infection, it appeared to require the expression of one or more viral immediate-early (IE) genes. To elucidate the mechanism of p53 induction, we investigated its regulation at the protein level. Pulse-chase analysis showed that the stability of p53 increased in HHV-6-infected cells. In addition, the ubiquitination of p53 decreased after infection, indicating that the stability of p53 was increased through deubiquitination. We showed by confocal microscopy that the additional p53 mainly localized to the cytoplasm and that p53 was retained in the cytoplasm even after UV irradiation, but that it translocated into the nucleus in mock-infected cells. Furthermore, DNA fragmentation analysis, a terminal deoxynucleotidyl transferase-mediated dUTP nick end-labelling (TUNEL) assay and annexin V staining showed that infected cells were resistant to UV-induced apoptosis. These results lead us to propose that HHV-6 has a mechanism for retaining p53 within the cytoplasm and protects the infected cells from apoptosis.
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Lipoprotein(a) concentrations in women with a history of severe preeclampsia--a case control study.

van Pampus MG, Koopman MM, Wolf H, Buller HR, Prins MH, van den Ende A.

Department of Gynaecology and Obstetrics, Centre for Haemostasis, Thrombosis, Atherosclerosis and Inflammation Research, Academic Medical Centre, Amsterdam, The Netherlands.

A high concentration of lipoprotein(a) is associated with atherosclerotic disease. Atheroma may develop in spiral arteries in both preeclamptic and normal pregnancies, but they are much more common in preeclampsia, particularly in the decidual segments. We hypothesized that a high concentration of lipoprotein(a) is associated with the development of preeclampsia. We studied 40 women with a history of severe preeclampsia, 35 women with a history of preeclampsia and the (H)ELLP syndrome and 67 controls with a normal obstetric history. Lipoprotein(a) levels were measured at least 10 weeks post partum in the second half of a normal menstrual cycle. None of the women in the study or the control group were pregnant or used oral contraceptives. Lipoprotein(a) levels over the 90th percentile of the lipoprotein(a) distribution of our control group (420 mg/l) were defined as abnormal. There was a statistically significant higher prevalence of abnormal levels of lipoprotein(a) in women with a history of severe preeclampsia (33%) in comparison with women with a history of preeclampsia and (H)ELLP syndrome (9%) and with the control group (10%). We found that a history of severe preeclampsia and spontaneous abortion was associated with elevated lipoprotein(a) levels as a post-hoc finding. Whether spontaneous abortion and high levels of lipoprotein(a) are related remains to be demonstrated.
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The role of lipoprotein (a) in pregnancies complicated by pre-eclampsia.

Manten GT, van der Hoek YY, Marko Sikkema J, Voorbij HA, Hameeteman TM, Visser GH, Franx A.

Department of Perinatology and Gynaecology, F05.829, University Medical Center, PO Box 85090, 3508 AB Utrecht, The Netherlands. wmanten@veldhuizen.speedxs.nl

Endothelial cell dysfunction is a key feature of the pathogenesis of pre-eclampsia. The cause of the endothelial cell injury is probably multifactorial, but poor placenta perfusion plays a major role. In pre-eclampsia, characteristic pathological lesions in the placenta are fibrin deposits, acute atherosis and thrombosis. The similarity between the lesions of pre-eclampsia and atherosclerosis has led to speculations of a common pathophysiological pathway. An abnormal lipid profile is known to be strongly associated with atherosclerotic cardiovascular disease and has a direct effect on endothelial function. Abnormal lipid metabolism seems important in the pathogenesis of pre-eclampsia too. An elevated plasma lipoprotein (a) concentration is a known risk factor for atherosclerotic cardiovascular disease. In this paper, we discuss three hypotheses about the mechanisms by which lipoprotein (a) may be associated with pre-eclampsia: 1. Lp(a), as an acute-phase reactant, transporting cholesterol to sites of endothelial damage for reparation, temporarily increases during pregnancy and increases more during a pregnancy complicated by mild to moderate pre-eclampsia as compared to an uncomplicated pregnancy, in response to a greater extend of endothelial injury in pre-eclampsia. After delivery, pre-eclampsia subsides and Lp(a) concentrations return to baseline levels. 2. In cases of severe pre-eclampsia, there is even more extensive endothelial damage and consequently a higher consumption of Lp(a) in reparation of this vascular damage. These women will have lower concentrations of Lp(a). 3. High baseline concentrations of Lp(a), which are genetically determined, may induce or contribute to the development of pre-eclampsia by promoting endothelial dysfunction. In this line of reasoning one would expect to find higher concentrations of Lp(a) in women at risk for developing pre-eclampsia in a future pregnancy or with a history of pre-eclampsia. As discussed above, these women are also at increased risk for future cardiovascular disease as compared to women with a history of normal pregnancy. The pathophysiologic changes associated with cardiovascular disease may also be responsible for the increased incidence of pre-eclampsia in these women.
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Lipoprotein (a) and other prothrombotic risk factors in Caucasian women with unexplained recurrent miscarriage. Results of a multicentre case-control study.

Krause M, Sonntag B, Klamroth R, Heinecke A, Scholz C, Langer C, Scharrer I, Greb RR, von Eckardstein A, Nowak-Gottl U.

Department of Internal Medi cine, Johann Wolfgang Goethe-Universitat, Frankfurt am Main, Germany.

From 1998 to 2003, 133 Caucasian women aged 17-40 years (median 29 years) suffering from unexplained recurrent miscarriage (uRM) were consecutively enrolled. In patients and 133 age-matched healthy controls prothrombotic risk factors (factor V (FV) G1691A, factor II (FII) G20210A, MTHFR T677T, 4G/5G plasminogen activator inhibitor (PAI)-1, lipoprotein (Lp) (a), protein C (PC), protein S (PS), antithrombin (AT), antiphospholipid/anticardiolipin (APA/ACA) antibodies) as well as associated environmental conditions (smoking and obesity) were investigated. 70 (52.6%) of the patients had at least one prothrombotic risk factor compared with 26 control women (19.5%; p<0.0001). Body mass index (BMI; p=0.78) and smoking habits (p=0.44) did not differ significantly between the groups investigated. Upon univariate analysis the heterozygous FV mutation, Lp(a) > 30 mg/dL, increased APA/ACA and BMI > 25 kg/m(2) in combination with a prothrombotic risk factor were found to be significantly associated with uRM. In multivariate analysis, increased Lp(a) (odds ratio (OR): 4.7/95% confidence interval (CI): 2.0-10.7), the FV mutation (OR:3.8/CI:1.4-10.7), and increased APA/ACA (OR: 4.5/CI: 1.1-17.7) had independent associations with uRM.
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Gestational vascular complications.

Younis JS, Samueloff A.

Reproductive Medicine Unit, Department of Obstetrics and Gynecology, Poriya Medical Center, Tiberias 15208, Israel. jsy@netvision.net.il

Severe pregnancy complications, primarily severe pre-eclampsia, placental abruption, intrauterine growth restriction (IUGR) and intrauterine fetal death (IUFD) occur in about 1-5% of gestations. This rate is even higher in special medical situations. These pregnancy complications have been shown to increase maternal and fetal morbidity and mortality considerably. Severe pregnancy complications have also been shown to be associated with deficient uteroplacental circulation and are linked with intervillous and spiral vessel thrombosis. Moreover, it has been suggested that these complications could have their basis in a deficient trophoblast invasion in the uterine spiral arteries at a stage much earlier than the clinical manifestations become evident. In the last few years, evidence has accumulated to suggest that severe pregnancy complications could have a common thrombogenic basis associated with inherited and acquired thrombophilia. In this chapter we present a comprehensive update of the aetiology, pathophysiology, clinical manifestations, diagnosis and treatment of these severe pregnancy complications.
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Vitamin B12 deficiency, infertility and recurrent fetal loss.

Bennett M.

Department of Hematology, Ha'Emek Medical Center, Afula, Israel 18101. bennett@netvision.net.il

OBJECTIVE: To examine the relationship of infertility to recurrent fetal loss in patients who were vitamin B12 deficient. STUDY DESIGN: The obstetric histories of 14 patients presenting with 15 episodes of vitamin B12 deficiency were analyzed. Infertility (two to eight years) had been present in four episodes, and recurrent fetal loss was a feature in 11. RESULTS: In six episodes, periods of recurrent fetal loss were followed by periods of infertility greater than one year. CONCLUSION: Hypercoagulability due to raised homocysteine levels may lead to fetal loss when vitamin B12 deficiency first develops. A more prolonged deficiency results in infertility by causing changes in ovulation or development of the ovum or changes leading to defective implantation.
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Uteroplacental and luteal circulation in normal first-trimester pregnancies: Doppler ultrasonographic and morphologic study.

Valentin L, Sladkevicius P, Laurini R, Soderberg H, Marsal K.

Department of Obstetrics and Gynecology, Malmo University Hospital, Sweden.

OBJECTIVE: Our purpose was to establish reference data representative of normal findings at transvaginal color and spectral Doppler ultrasonographic examination of the uteroplacental and luteal circulation in the first trimester and to relate the Doppler findings to morphologic data. STUDY DESIGN: A cross-sectional study was performed of 64 uncomplicated pregnancies of 5 to 11 completed gestational weeks terminated by legal abortion for psychosocial reasons. Doppler examinations of the main uterine arteries, subchorionic arteries, intrachorionic area, and corpus luteum were performed. Abortion material was examined morphologically. RESULTS: In the uterine and subchorionic arteries blood flow velocity increased and pulsatility index values decreased with advancing gestation. Arterial or venous Doppler shift spectra were recorded from the intrachorionic area in 91% (58/64) of the pregnancies. Intrachorionic arterial blood flow velocities and pulsatility index values were low and did not change with advancing gestation; the mean time-averaged maximum velocity, peak systolic velocity, and pulsatility index values were 4.6 cm/sec, 6.0 cm/sec, and 0.47, respectively. Morphologic examination showed trophoblast plugs in the spiral arteries to consistently manifest multiple spaces containing red blood cells at the choriodecidual junction. CONCLUSION: Blood flow velocity in the uteroplacental arteries increases and pulsatility index values decrease with advancing gestation, indicating a steady increase in uterine perfusion during the first trimester. Our findings suggest intervillous flow to be present as early as the first trimester.
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A functional overlap of plasminogen and MMPs regulates vascularization during placental development.

Solberg H, < a href="http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Rinkenberger+J%22%5BAuthor%5D" title="Click to search for citations by this author.">Rinkenberger J, Dano K, Werb Z, Lund LR.

Finsen Laboratory, Rigshospitalet, Strandboulevarden 49, 2100 Copenhagen, Denmark.

Both plasminogen activators and matrix metalloproteinases (MMPs) have been implicated in a variety of developmental processes in the mouse during embryo im plantation and placentation. We show here that pharmacological treatment of plasminogen-deficient mice with the broad spectrum MMP inhibitor galardin leads to a high rate of embryonic lethality. Implantation sites from plasminogen-deficient galardin-treated mice at 7.5 days post coitus (dpc) showed delay in both decidualization and invasion of maternal vessels into the decidua. At 8.5 dpc, half of the embryos were runted and still at the developmental stage of a 7.5 dpc embryo. Most embryos that escaped these initial defects eventually died, probably from defective vascularization and development of the labyrinth layer of the placenta, although a direct role on embryo development cannot be ruled out. These results demonstrate that the combination of MMPs and plasminogen is essential for the proper development of the placenta. Plasminogen deficiency alone and galardin treatment alone had much less effect and there was a pronounced synergism on both placental vascularization and embryonic lethality, indicating a functional overlap between plasminogen and MMPs.
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Priming and remodelling of human placental bed spiral arteries during pregnancy--a review.

Lyall F.

University of Glasgow, Matern al and Fetal Medicine Section, Institute of Medical Genetics, Yorkhill, Glasgow, G3 8SJ, UK. f.lyall@udcf.gla.ac.uk

It is now well known that in order to establish human hemochorial placentation and to provide a progressive increase in blood supply to the growing fetus, the uterine spiral arteries must undergo considerable alterations. This physiological modification is thought to be brought about by the interaction of invasive cytotrophoblast with the spiral artery vessel wall. Despite intensive research our understanding of the mechanisms that control human trophoblast invasion in normal, let alone abnormal pregnancy, are still poorly understood. This is partly due to difficulties in obtaining "true" placental bed biopsies and most investigators have relied on in vitro models of trophoblast invasion. Clearly interpretation of such studies must be tempered with a degree of caution. This review outlines why the placental bed is important, how we can sample and study it, what morphology actually occurs in the placental bed spiral arteries during pregnancy and then briefly summarise the findings on the placental bed in pre-eclampsia.
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The human placenta remodels the uterus by using a combination of molecules that govern vasculogenesis or leukocyte extravasation.



 or." 
Zhou Y
, Genbacev O, Fisher SJ.

Department of Stomatology, University of California, San Francisco, California 94143-0512, USA.

After fertilization, the next major hurdle for human reproduction is trophoblast differentiation, which is required for implantation, followed in lockstep by rapid assembly of these embryonic cells into a functional placenta. During this process, cytotrophoblast stem cells invade the uterus, anchoring the conceptus to the mother and establishing blood flow to the placenta. Cytotrophoblast invasion is actually a differentiation process that yields cells with many unusual attributes, that is, their tumor-like ability to invade the uterus and engraft maternal blood vessels. We discovered that once cytotrophoblasts commit to invasion they turn on expression of adhesion receptors characteristic of endothelium. They also begin to express and activate matrix metalloproteinase-9. Together, these phenotypic changes facilitate invasion while enabling cytotrophoblasts to present an endothelium-like surface to maternal blood. Currently, we are trying to understand the factors that play a role in cytotrophoblast differentiation/invasion. In keeping with the vascular characteristics that differentiated cytotrophoblasts assume, our recent data suggest that the key regulators include an unusual subset of vascular endothelial growth factor family members that play important roles in conventional vasculogenesis/angiogenesis. Surprisingly, we also discovered that these cells express functional l-selectin, which mediates neutrophil rolling and tethering, under shear stress, on inflamed endothelium. Trophoblast l-selectin likely interacts with carbohydrate selectin ligands that are upregulated on uterine glandular epithelium during the window of receptivity. Together, these data suggest that differentiating cytotrophoblasts have co-opted portions not only of vasculogenesis, but also of the process that facilitates leukocyte emigration from the blood into tissues, additional evidence of these cells' amazing plasticity.
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Study of intrinsic flow properties at the normal pregnancy second trimester.

Bollini A, Hernandez G, Bravo Luna M, Cinara L, Rasia M.

Departmento de Ciencias Fisiologicas, Biofisica, Facultad de Ciencias Medicas, Universidad Nacional de Rosario, Santa Fe 3100, CP 2000, Rosario, Argentina. anbollini@yahoo.com

During normal pregnancy the cardiovascular system undergoes extensive changes. In a previous work we demonstrated the role of the haemorheological profile as predictor of hypertensive gestational disorders through a retrospective study. In an attempt to clarify the rheological characteristics during normal gestation, blood and plasma viscosity, erythrocyte deformability and aggregation, and plasma fibrinogen levels were measured at second trimester of pregnancy. The interrelationships of different haemorheologic parameters, were analysed by Pearson correlation coefficient. The results showed decreased erythrocyte deformability, and increased plasma viscosity and erythrocyte aggregation due to increased fibrinogen in pregnant women. Despite these modifications blood viscosity did not increase, but there was a decrease in relative blood viscosity, therefore, a profile in accordance, from the haemorheological point of view, with the classical concept stating that haemodilution is of the utmost importance to maintain an adequate microcirculation in the uteroplacental unit during normal gestation.
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Remodelling of uteroplacental arteries is decreased in high altitude placentae.

Tissot van Patot M, Grilli A, Chapman P, Broad E, Tyson W, Heller DS, Zwerdlinger L, Zamudio S.

Department of Anesthesiology, University of Colorado Health Sciences Center, Denver, CO 80262, USA.

Uterine blood flow and birth weight are reduced and the risk of pre-eclampsia is increased in high-altitude pregnancies. Since IUGR and pre-eclampsia are associated with reduced invasion and remodelling of maternal spiral arteries we asked whether the terminal ends of uteroplacental arteries located at the maternal-foetal decidual interface evidenced less remodelling in 19 high (3100 m) compared with 13 moderate (1600 m) altitude placentae from normal pregnancies. Previous work has demonstrated marked villous angiogenesis in high altitude placentae. We asked whether such changes are compensatory for reduced modelling and/or whether they contribute to increased birth weight. Placentae were randomly sampled and examined with immunohistochemistry to evaluate vessel remodelling and foetal capillary density. The decidual ends of uteroplacental arteries were 8-fold more likely to be remodelled at 1600 vs. 3100 m (OR=8.1; CI 2.4, 27.0,P< 0.001). There were more than twice as many uteroplacental arteries observed in the high vs. moderate altitude placentae (OR=2.1; CI: 1.3, 3.5, P=0.006). Foetal capillary density was greater at 3100 vs. 1600 m (P< 0.001), but did not relate to remodelling nor to birth weight. In this in vivo model for chronic hypoxia, remodelling is reduced, and villous angiogenesis is not fully compensatory for reduced PO(2).
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Angiogenesis and vasculogenesis in pregnancy.

Zygmunt M, Herr F, Munstedt K, Lang U, Liang OD.

Department of Obstetrics and Gynecology, University of Giessen, Klinik Str. 32, 35385 Giessen, Germany. marek.zygmunt@gyn.med.uni-giessen.de

An adequate nutrient and substrate supply is essential for normal intrauterine development of the fetus. Disturbances in uterine blood supply are associated with higher perinatal morbidity and mortality caused by preterm delivery, pre-eclampsia or intrauterine growth restriction. Adaptation of the uterine vasculature to the rising needs of the fetus occurs through both vasodilation and development of new vessels. Angiogenesis is the process of neovascularization from pre-existing blood vessels in response to hypoxia or substrate demands of tissues. The endometrium, decidua and placenta are sources rich of angiogenic growth factors. In general, the angiogenic process is initiated by growth factors such as bFGF, VEGF, or placental growth factor (PlGF). Through a complex signal transduction machinery mediated by respective receptor-tyrosine kinases, an increase in the permeability of the maternal vessels is achieved to permit growth and invasion of endothelial cells. Their chemotactic migration, formation of a vessel lumen, and functional maturation of new capillaries complete the angiogenic process that involves the expression of specific adhesion receptors and extracellular matrix-degrading proteases. During vasculogenesis, endothelial progenitor cells--angioblasts--form a primitive vascular network. This process occurs mainly during fetal development, although recruitment of angioblasts from bone marrow and peripheral blood in response to ischemic insult have been described in adults. Our recent data indicate a novel function for human chorionic gonadotropin (hCG), a hormonal factor of trophoblastic origin in uterine adaptation to early pregnancy as well as in tumor invasion and underline the importance of hCG as an yet unrecognized angiogenic factor. Although there are striking similarities between, on the one hand, tumor invasion and tumor-induced vascularization and, on the other hand, trophoblast invasion and placental development, our understanding of the different molecular and functional aspects of these two different processes, in particular, the self-limitation of the trophoblastic invasion and vessels formation during gestation might allow the establishment of new therapeutic strategies for the treatment of both tumor and pregnancy related pathology.
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Developmental biology of the placenta and the origins of placental insufficiency.

Chaddha V, Viero S, Huppertz B, Kingdom J.

Department of Obstetrics & Gynaecology (Maternal-Fetal Medicine), Mount Sinai Hospital, 600 University Avenue, Toronto, Canada M5G 1X5.

Defects in all the trophoblast-differentiating pathways--endovascular, interstitial and chorionic villous--play a role in the pathogenesis of early-onset intra-uterine growth restriction (IUGR). There are two types of extravillous trophoblast: endovascular trophoblast, that forms the definitive placenta by occlusion of the spiral arteriole at the implantation site, and interstitial extravillous trophoblast, responsible for the anatomical erosion of the distal spiral arteriole and the secretion of angiogenic and vasodilator signals to improve uterine blood flow. Defective endovascular erosion may render the basal plate inadequate to meet the demands of the fetus. Failed interstitial invasion of spiral arterioles could lead to failure of local angiogenic and systemic cardiovascular adaptation signals that could be the underlying basis for early-onset IUGR and pre-eclampsia. As debate persists regarding the relative importance of cord, stem and terminal villous pathology, the study of factors controlling trophoblast turnover from immature intermediate villi to conductance stem villi and gas-exchanging terminal villi, translation of our knowledge from mouse placental genetics into human placental development, and defining causes of thrombo-occlusive damage to the placenta would help our understanding of the pathophysiology of early-onset IUGR.
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Heparin-induced vasodilation in human hand veins.

Tangphao O, Chalon S, Moreno HJ Jr, Abiose AK, Blaschke TF, Hoffman BB.

Department of Medicine, Stanford University School of Medicine, Calif, USA.

OBJECTIVE: To investigate whether hepa rin produces vasodilation in human veins and to explore the underlying mechanisms. METHODS: Eleven healthy volunteers were studied with the dorsal hand vein compliance technique. Dose-response curves to heparin and enoxaparin were generated. Dose-response curves to heparin were also constructed before and after heparin was infused with the nitric oxide synthase inhibitor N(G)-monomethyl-l-arginine (L-NMMA) or combined histamine H1- and H2-receptor blockade. RESULTS: Heparin but not enoxaparin caused significant dose-dependent relaxation with an average apparent maximal response (at an infusion rate of 20 IU/min) of 47% +/- 23%. L-NMMA attenuated heparin-induced relaxation (P < .001). The combination of H1-and H2-receptor antagonists attenuated heparin-induced relaxation to a lesser extent (P < .05). Heparin-induced relaxation decreased by 52%, 73%, and 35% in the presence of L-NMMA, indomethacin (INN, indometacin) plus L-NMMA, and combined H1- and H2-receptor blockade, respectively. CONCLUSION: Heparin is an endothelium-dependent venodilator in humans. The mechanism of heparin-induced relaxation involves an increased availability of nitric oxide, possibly partially related to local release of histamine.
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Cystathionine {beta}-synthase is essential for female reproductive function.
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Departamento de Bioquimica y Biologia Molecular y Celular, Facultad de Veterinaria, Universidad de Zaragoza.

In human reproduction, hyperhomocysteinaemia has been reported as a risk factor for early pregnancy loss and congenital birth defects. Hyperhomocysteinaemia is also recognized as a cause of maternal obstetric complications such as preeclampsia. The role of plasma hyperhomocysteinemia in female fertility was examined using cystathionine beta synthase knockout (cbs KO) mice. Cbs KO females were infertile, showed alterations in the estrus cycle, and an increased progesterone response during pseudopregnancy induction. Both cbs KO ovaries and ovulated oocytes showed no major morphological alterations. However, placental and uterine masses were decreased at day 18 of pregnancy and showed morphological abnormalities. In cbs-KO pregnant females the number of uterine implantation sites was not decreased despite the low number of surviving embryos. Fertility was restored when cbs deficient ovaries were transplanted to normal ovarectomized recipients. We detected an increased uterine expression of Grp78, a marker of endoplasmic reticulum stress, that was accompanied by decreased levels of uterine cbs mRNA in both hyperhomocysteinemic heterozygous (fertile) and homozygous (non fertile) females. Our results indicate that cbs -/- female infertility is a consequence of uterine failure and demonstrate that uterine endoplasmic reticulum stress and cbs expression are not determinant of infertility suggesting that uterine dysfunction is a consequence of either hyperhomocysteinemia, or other factor(s) in the uterine environment of cbs -/- animals. In summary, these studies demonstrate the potential importance of homocysteine levels for uterine handling of embryos.
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Cellular redox state and endothelial dysfunction in mildly hyperhomocysteinemic cystathionine beta-synthase-deficient mice.

· Weiss N, 

· Heydrick S, 

· Zhang YY, 

· Bierl C, 

· Cap A, 

· Loscalzo J. 

Whitaker Cardiovascular Institute, Evans Department of Medicine, Boston University School of Medicine, Boston, MA 02118-2394, USA.

Previous in vitro experiments have shown that hyperhomocysteinemia leads to oxidative inactivation of nitric oxide, in part by inhibiting the expression of cellular glutathione peroxidase (GPx-1). To elucidate the role of intracellular redox status on homocysteine-induced endothelial dysfunction and oxidant stress, heterozygous cystathionine beta-synthase-deficient (CBS(-/+)) and wild-type (CBS(+/+)) mice were treated with the cysteine donor L-2-oxothiazolidine-4-carboxylic acid (OTC). CBS(-/+) mice had significantly lower GPx-1 activity compared with their CBS(+/+) littermates, and OTC treatment led to a modest increase in tissue GPx-1 activity and significant increases in total thiols and in reduced glutathione levels in both CBS(+/+) and CBS(-/+) mice. Superfusion of the mesentery with beta-methacholine or bradykinin produced dose-dependent vasodilation of mesenteric arterioles in CBS(+/+) mice and in CBS(+/+) mice treated with OTC. In contrast, mesenteric arterioles from CBS(-/+) mice manifested dose-dependent vasoconstriction in response to both agonists. OTC treatment of CBS(-/+) mice restored normal microvascular vasodilator reactivity to beta-methacholine and bradykinin. These findings demonstrate that mild hyperhomocysteinemia leads to endothelial dysfunction in association with decreased bioavailable nitric oxide. Increasing the cellular thiol and reduced glutathione pools and increasing GPx-1 activity restores endothelial function. These findings emphasize the importance of intracellular redox balance for nitric oxide bioactivity and endothelial function.
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The preterm parturition syndrome.

Romero R, Espinoza J, Kusanovic J, Gotsch F, Hassan S, Erez O, Chaiworapongsa T, Mazor M.

Perinatology Research Branch, NICHD, NIH, DHHS, Bethesda, Maryland and Detroit, MI, USA.

The implicit paradigm that has governed the study and clinical management of preterm labour is that term and preterm parturition are the same processes, except for the gestational age at which they occur. Indeed, both share a common pathway composed of uterine contractility, cervical dilatation and activation of the membranes/decidua. This review explores the concept that while term labour results from physiological activation of the components of the common pathway, preterm labour arises from pathological signalling and activation of one or more components of the common pathway of parturition. The term 'great obstetrical syndromes' has been coined to reframe the concept of obstetrical disease. Such syndromes are characterised by: (1) multiple aetiology; (2) long preclinical stage; (3) frequent fetal involvement; (4) clinical manifestations that are often adaptive in nature; and (5) gene-environment interactions that may predispose to the syndromes. This article reviews the evidence indicating that the pathological processes implicated in the preterm parturition syndrome include: (1) intrauterine infection/inflammation; (2) uterine ischaemia; (3) uterine overdistension; (4) abnormal allograft reaction; (5) allergy; (6) cervical insufficiency; and (7) hormonal disorders (progesterone related and corticotrophin-releasing factor related). The implications of this conceptual framework for the prevention, diagnosis, and treatment of preterm labour are discussed.
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Fibrinolytic parameters in normotensive pregnancy with intrauterine fetal growth retardation and in severe preeclampsia.

· Estelles A, 

· Gilabert J, 

· Espana F, 

· Aznar J, 

· Galbis M. 

Research Center Hospital La Fe, Valencia, Spain.

In pregnancy a decrease in fibrinolytic activity, which is due to an increase in plasminogen activator inhibitor activity and plasminogen activator inhibitor type 1 and type 2, has been described. Because the placenta is a source of both type 1 and type 2 plasminogen activator inhibitor, we have studied them and other fibrinolytic parameters in a group of normotensive pregnant women with intrauterine fetal growth retardation and in two groups of women with preeclampsia, with or without intrauterine growth retardation. A significant increase in plasminogen activator inhibitor type 1 antigen and plasminogen activator inhibitor activity was observed in preeclampsia, with or without intrauterine growth retardation, but not in normotensive pregnancy with intrauterine growth retardation, when compared with normal pregnancy. Plasminogen activator inhibitor type 2 antigen levels showed a significant decrease in both groups of pregnant women (normotensive or preeclamptic) with intrauterine growth retardation when compared with pregnancies without intrauterine growth retardation. A significant correlation between plasminogen activator inhibitor type 2 levels and fetal weight has been observed in the clinical groups.

PMID: 1906680 [PubMed - indexed for MEDLINE]

1: Am J Perinatol. 1998 Feb;15(2):81-5. Substance via MeSH, Books, Li nkOut
Coagulation and fibrinolytic parameters in normal pregnancy and in pregnancy complicated by intrauterine growth retardation.

· Bellart J, 
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· Cabero L. 

Unitat de Medicina Materno-fetal, Hospital Universitari de Tarragona Joan XXIII, Universitat Rovira i Virgili, Tarragona, Spain.

The objective of this article is to evaluate the plasma levels of coagulation and fibrinolysis parameters in the third trimester of gestation and 72 hr postdelivery. Antithrombin III (ATIII), thrombin-antithrombin III complexes (TAT), heparin cofactor II (HCII), protein C (PC), protein S (PS), tissue plasminogen activator (t-PA), D-dimer, and plasminogen activator inhibitors (PAI-1 and PAI-2) levels in uncomplicated pregnancies and in pregnancies complicated by intrauterine growth retardation (IUGR) have been determined. Normal pregnant women (n = 63) and women whose was complicated by IUGR (n = 10) formed the study population. Coagulation and fibrinolysis parameters were estimated using commercial tests. There were no differences in ATIII, HCII, and PS levels between normal and IUGR pregnancies. TAT, t-PA, and D-dimer levels were higher in IUGR pregnancy than in the uncomplicated pregnancy group. PAI-1 and PAI-2 were found depressed in IUGR pregnancy when compared with normal pregnancy. Changes in coagulation and fibrinolytic systems occur in plasma of women with pregnancies complicated by IUGR. The results suggest an activation of the coagulation system in pregnancies complicated by IUGR. Reduced PAI-2 and high TAT levels correlate with birth weight. In IUGR pregnancies a hypercoagulative state with hyperfibrinolytic compensatory mechanisms is suggested.
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[Impact of inherited thrombophilia on the development of some pregnancy complications]

[Article in Bulgarian]

· Koleva R, 

· Dimitrova V, 
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· Kremenski I. 

AIM: To assess the clinical significance of inherited thrombophilia [IT] for the development of some pregnancy complications. MATERIAL AND METHODS: The incidence of the following factors was studied in 97 pregnant women with pregnancy complications and in 103 controls: R506Q mutation encoding Factor V Leiden [FVL] synthesis, Prothrombin G20210A mutation, T677 methylenetetrahydropholate reductase mutation [MTHFR], 4G/4G polymorphism of the plasminogen activator inhibitor [PAI 4G/4G]. Among 97 patients in the group studied 39 had early onset severe preeclampsia [PE], 14--placental abruption [AP] without PE, 18--intrauterine growth restriction [IUGR] without PE, 12--stillbirth [SB] without PE, 14--habitual spontaneous abortions [HSA]. The control group included 103 clinically healthy pregnant women with at least one previous uneventful pregnancy, without history of thromboembolic disorders. In addition, patients with severe PE with and without IT were compared regarding g. a. and birthweight at delivery and intrauterine fetal loss rate. DNA analysis was performed according to internationally accepted standards. Pregnancy outcomes were ascertained from hospital records. Statistical significance (p < 0.05) was assessed by means of Student's t-test. RESULTS: FVL mutation was found in 23.7% (23/97) of the patients from the studied group and in 5.8% (6/103) of the controls. Prothrombin G20210A carriers were 11% (11/97) of the studied and 3.8% (4/103) of the controls, while with PAI 4G/4G polymorphism they were 30.9% (30/97) and 14.5% (15/103) respectively. MTHFR T677 was not more frequent in the studied group (8.2%) compared to the control one (29%). Eight of the patients (9.6%) were carriers of more than one mutation. In 22 cases with early onset severe PE and IT gestational age and birthweight at delivery were lower than in the cases with severe PE without IT while intrauterine fetal loss rate did not differ significantly between the two groups. CONCLUSIONS: Inherited thrombophilia is found more frequently in women with pregnancy complications like PE, IUGR, AP, SB, HSA. The incidence of homozygous MTHFR T677 is not higher in these cases. IT worsens the prognosis of severe PE. The diagnosis of IT is important since anithrombotic therapy has to be considered to protect the mother and the fetus.
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Genetic hypofibrinolysis in complicated pregnancies.

· Glueck CJ, 

· Kupferminc MJ, 

· Fontaine RN, 

· Wang P, 

· Weksler BB, 

· Eldor A. 

Cholesterol Center, Alliance Hospitals, Cincinnati, Ohio 45229, USA. glueckch@healthhall.com

OBJECTIVE: To assess the hypofibrinolytic 4G/4G mutation of the plasminogen activator inhibitor (PAI-1) gene as a possible factor contributing to severe preeclampsia, abruptio placentae, fetal growth restriction, and stillbirth. METHODS: We compared 94 women from a previous report who had obstetric complications to 95 controls with normal pregnancies matched for ethnic background and age. We collected blood and extracted DNA after delivery. All subjects had been tested for thrombophilic mutations factor V Leiden, C677T mutation in the methylenetetrahydrofolate reductase gene, and the G20210A mutation in the prothrombin gene. In the present study we tested for the hypofibrinolytic 4G/4G mutation in the PAI-1 gene. RESULTS: Women who had obstetric complications were more likely than controls to be 4G/4G homozygotes, 32% (30 of 94) women versus 19% (18 of 95) controls, odds ratio (OR) and 95% confidence intervals (CI) 2.0 (1.02, 3.9). Mutations in the PAI-1 gene were independently associated with obstetric complications (OR 1.56, 95% CI 1.005, 2.43). Heterozygosity for the factor V Leiden mutation was more common in the 30 women who had PAI-1 4G/4G than in the 18 4G/4G controls (33% versus 0%, Fisher P =.008). Seventy-six percent of women had some form of thrombophilia or hypofibrinolysis compared with 37% of controls (Fisher P <.001). CONCLUSIONS: Women with severe preeclampsia, abruptio placentae, fetal growth restriction, and stillbirth had increased incidence of the hypofibrinolytic 4G/4G mutation of the PAI-1 gene that is frequently associated with the thrombophilic factor V Leiden mutation, further predisposing them to thrombosis.
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Differential Release of Plasminogen Activator Inhibitors (PAIs) During Dual Perfusion of Human Placenta: Implications in Preeclampsia.

· Guller S, 

· Ma Y, 

· Malek A, 

· Di Santo S, 

· Schneider H. 

Department of Obstetrics/Gynecology & Reproductive Sciences, Yale University School of Medicine, New Haven, CT, USA.

Plasminogen activator inhibitors (PAIs) play critical roles in regulating cellular invasion and fibrinolysis. An increase in the ratio of PAI-1/PAI-2 in placenta and maternal serum is suggested to result in excessive intervillous fibrin deposition and placental infarction in pregnancies complicated by preeclampsia (PE) and intrauterine growth restriction (IUGR). In the current study we used dual (maternal and fetal) perfusion of human term placentas to examine the release of PAIs to the intervillous space. ELISA revealed a significant time-dependent increase in total PAI-1 levels in maternal perfusate (MP) between 1 and 7h of perfusion. Conversely, PAI-2 levels decreased resulting in a 3-fold increase in the PAI-1/PAI-2 ratio in MP. Levels of PAI-1, but not PAI-2, in placental tissue extracts increased during perfusion. In perfusions carried out with xanthine and xanthine oxidase (X+XO), compounds used to generate reactive oxygen species (ROS), no time-dependent increase in total PAI-1 levels was observed. In addition, X+XO treatment promoted a 3-fold reduction in active PAI-1 levels in MP, indicating that ROS decrease PAI-1 release to MP. The finding of a time-dependent change in patterns of PAI expression and response to ROS indicates the utility of dual perfusion as a model to dissect mechanism(s) promoting aberrant fibrinolysis in pregnancies complicated by PE and IUGR.
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Nitric oxide suppresses IL-8 transcription by inhibiting c-Jun N-terminal kinase-induced AP-1 activation.

· Natarajan R, 

· Gupta S, 

· Fisher BJ, 

· Ghosh S, 

· Fowler AA 3rd. 

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Virginia Commonwealth University School of Medicine, Richmond, VA 23298, USA.

The role of activator protein-1 (AP-1) in tumor necrosis factor-alpha (TNF-alpha)-induced interleukin-8 (IL-8) gene expression was evaluated. We showed that TNF-alpha activates AP-1 in the transformed endothelial cell line ECV304 by transient transfections of IL-8 promoter construct pGL-3BF(2). Mutation of either the AP-1 site or the NF-IL-6 site on the IL-8 promoter suppressed the TNF-alpha-induced activation, suggesting cooperation between these transcription factors and transcription factor NF-kappaB. Overexpression of dominant negative mutants of c-Jun suppressed AP-1-driven transcription of the IL-8 promoter following stimulation by TNF-alpha, suggesting that cooperative interaction between AP-1 and NF-kappaB is essential for IL-8 transcription in the presence of TNF-alpha. We also showed that nitric oxide (NO), in the form of an exogenous NO donor, suppressed the level of activation of the AP-1 subunit, c-Jun, by down-regulation of c-Jun NH2 terminal kinase. This down-regulation could be the putative mechanism of action for NO-mediated inhibition of IL-8 secretion in activated endothelium. These observations suggest for the first time that NO has broad suppressive activities on various proinflammatory effectors in activated endothelium. Copyright 2001 Academic Press.
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Is hypertension an inflammatory process?

· Boos CJ, 

· Lip GY. 

Haemostasis, Thrombosis and Vascular Biology Unit, University Department of Medicine, City Hospital, Birmingham B18 7QH, England, UK.

The risk factors for hypertension are only partly known, and accounts for the some of the deficiencies in current primary prevention strategies and in the design of new drugs for the management of this common condition\. Recently, chronic low grade low-grade inflammation has been identified as an integral part in the pathogenesis of vascular disease\. Of note, inflammation may also be implicated in the development of hypertension, either as a primary or secondary event\. Indeed, several clinical studies have demonstrated increased numbers of well recognised pro-inflammatory markers, such as high sensitive C-reactive protein (hsCRP), in patients with hypertension, even after adjustment for potential confounding factors\. Furthermore, elevated hsCRP levels have also been shown to be predictive for the development of hypertension in prehypertensive and normotensive patients\. Pathophysiologically, inflammation has been implicated in both endothelial (dys)function and arterial stiffness in hypertension, with reduced availability of nitric oxide (NO) being integral to this process\. Oxidative stress also appears to be a key feature in the reduced availability of NO and is aggravated by increased circulating angiotensin II (Ang II)\. Importantly, there is some evidence that drugs commonly used in the management of hypertension, such as statins, angiotensin converting enzyme inhibitors and Ang II receptor blockers have anti-inflammatory properties that can positively influence outcomes in patients with hypertension\. The inflammatory state in hypertension may pose a new therapeutic target for future drug design.
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Effect of inflammation on the aging microcirculation: impact on skeletal muscle blood flow control.

· Payne GW.

Northern Medical Program, University of Northern British Columbia, Prince George, British Columbia, Canada. payneg@unbc.ca

To meet the metabolic demands of skeletal muscle, the vasculature supplying these vascular beds has to be connected to respond in a coordinated uniform manner, thus providing the necessary oxygen and nutrients during increased activity\. The skeletal muscle microcirculation is the major resistance network controlling vascular blood supply and it is the integrity of the endothelium lining the blood vessels that is paramount in facilitating this action\. Aging is a major risk factor for cardiovascular disease and is associated with significant increases in inflammatory agents that negatively impact the vasculature\. Several inflammatory agents such as cytokines (tumor necrosis factor-a), advanced glycation products (AGEs), and matrix metalloproteinases (MMPs) along with storage cells for inflammatory mediators (mast cells) are associated with a chronic "low-grade inflammation" state that has been observed over the course of the aging process\. Current research suggests that these age-related increases in inflammatory agents can disrupt the microvascular endothelium and thus impair blood flow\. This impairment could exacerbate the common age-related disease states such as hypertension, diabetes, congestive heart failure, and sarcopenia, leading to increased mortality and morbidity.
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Hypertension as a low-grade systemic inflammatory condition that has its origins in the perinatal period.

· Das UN.

UND Life Sciences, 13800 Fairhill Road, Shaker Heights, OH 44120, USA.

Genetics, oxidative stress: superoxide anion (O2*-) and hydrogen peroxide (H2O2), endothelial nitric oxide (eNO), lipid peroxides, anti-oxidants, endothelin, angiotensin converting enzyme (ACE) activity, angiotensinII, transforming growth factor-beta (TGF-beta), insulin, homocysteine, asymmetrical dimethyl arginine, proinflammatory cytokines: interleukin-6 (IL-6), tumor necrosis factor-a (TNF-alpha), C-reactive protein (hs-CRP), and long-chain polyunsaturated fatty acids (LCPUFAs), and activity of NAD(P)H oxidase have a role in human essential hypertension\. There is a close interaction between endogenous molecules: eNO, endothelin, cytokines, and nutrients: folic acid, L-arginine, tetrahydrobiopterin (H4B), vitamin B6, vitamin B12, vitamin C, and LCPUFAs\. Statins mediate some, if not all, of their actions through LCPUFAs, whereas these fatty acids (especially omega-3 fatty acids) suppress cyclo-oxygenase activity and the synthesis of pro-inflammatory cytokines, and activate parasympathetic nervous system, actions that reduce the risk of major vascular events\. Some LCPUFAs form precursors to lipoxins and resolvins that have anti-inflammatory actions\. Low-grade systemic inflammation seen in hypertension seems to have its origins in the perinatal period and availability of adequate amounts of LCPUFAs during the critical periods of brain growth prevents the development of hypertension\. This indicates that preventive strategies aimed at decreasing the incidence of hypertension and its associated conditions such as atherosclerosis, type 2 diabetes, coronary heart disease (CHD), and cardiac failure in adulthood need to be instituted during the perinatal period if they are to be effective.
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Inherited thrombophilia: treatment during pregnancy.

De Carolis S, Ferrazzani S, De Stefano V, Garofalo S, Fatigante G, Rossi E, Leone G, Caruso A.

Department of Obstetrics and Gynecology, Catholic University, Rome, Italy.

OBJECTIVE: Inherited thrombophilia is associated with thromboembolic events and/or poor obstetric outcome. We evaluated the pregnancy outcome in women with inherited thrombophilia treated with low-molecular-weight heparin (LMWH). METHODS: 38 thrombophilic women with a history of thromboembolic events and/or poor obstetric outcome were treated during their 39 consecutive pregnancies with LMWH from pregnancy verification until 4-6 weeks in puerperium. A fixed dose of enoxaparin 4,000 IU/day (except 1 case who required nadroparin 0.3 ml/day) was administered in most cases, adopting a higher dose (6,000 IU/day to 6,000 IU twice a day) in those with previous thromboembolic events. RESULTS: In the treated women, all had a good obstetric outcome, whereas in the previous untreated pregnancies (n = 78), the rate of fetal loss (early and late) was 76.9%, only 12 live infants survived (66.6%). Moreover, birth weight resulted significantly higher in live infants born to treated pregnancies in comparison to that of previous untreated pregnancies (p = 0.009). No maternal thrombosis or major bleeding complications were recorded. CONCLUSIONS: The treatment with LMWH improved pregnancy outcome resulting effective and safe in thrombophilic women with a history of thromboembolic events and/or poor obstetric outcome. Copyright 2006 S. Karger AG, Basel.
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An unexpected role for anticoagulant heparan sulfate proteoglycans in reproduction.

de Agostini A.

Unité d'Endocrinologie Gynécologique et de Médecine de la Reproduction, Département de Gynécologie et Obstétrique, Hôpitaux Universitaires de Genève, Genève, Switzerland. Ariane.Deagostini@medecine.unige.ch

Major tissue remodelling occurs in hormone responsive tissues of the female genital tract, at ovulation and during gestation, involving proteolysis and inflammation. Disorders of tissue remodelling events are associated with infertility in women with luteinized unruptured follicle syndrome and with gestational pathologies as preeclampsia. Ovulation impairment is an important factor of infertility and a major concern in reproductive medicine. The gonadotrophin discharge inducing ovulation triggers proteolytic activities involved in the breakdown of the follicular wall and elicits an acute inflammatory reaction in the ovary. Tight control of these reactions is required to allow successful ovulation while avoiding excessive tissue damage. Anticoagulant heparan sulfate proteoglycans (aHSPG), like heparin, possess a pentasaccharide sequence which binds and activates antithrombin III. These proteoglycans are produced by endothelial cells and are thought to endow the vascular wall with antithrombotic properties. aHSPG are also present in the reproductive tract; in the ovary they are strongly expressed in granulosa cells of preovulatory follicles and they are co-localised with serine protease inhibitors involved in the control of proteolytic activities at ovulation. The presence of aHSPG in the oviduct, in the uterus and in human follicular fluid, suggests that they could play additional distal roles in gestation. The females exhibited impaired ovarian function as well as intrauterine growth restriction linked to delayed placenta development. In these mice, the placenta is challenged by inflammation at mid-gestation, occasionally resulting in miscarriage and maternal death. Collectively, these observations suggest that aHSPG are involved in the control of inflammatory events occurring during tissue remodelling in hormone-responsive tissues. Further studies are needed to identify the inflammation mediators involved in this process.
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Effect of allopurinol on clinical outcomes in inflammatory bowel disease nonresponders to azathioprine or 6-mercaptopurine.

Sparrow MP, Hande SA, Friedman S, Cao D, Hanauer SB.

Section of Gastroenterology and Nutrition, University of Chicago Medical Center, Chicago, Illinois, USA. miles.sparrow@med.monash.edu.au

BACKGROUND & AIMS: Many IBD patients not responding to azathioprine (AZA) or 6-mercaptopurine (6-MP) preferentially metabolize 6-MP to 6-methylmercaptopurine (6-MMP). We describe the use of allopurinol in AZA/6-MP nonresponders to deliberately shunt metabolism of 6-MP toward 6-thioguanine (6-TGN) and improve clinical responses. METHODS: Twenty outpatients who were AZA/6-MP nonresponders and had high 6-MMP metabolite levels were included. Subjects were commenced on allopurinol 100 mg daily, and the dose of 6-MP/AZA was reduced to 25%-50% of the original dose. RESULTS: After allopurinol was started, mean 6-TGN levels increased from 191.3 (+/- standard error of the mean) +/- 17.1 to 400.3 +/- 36.9 pmol/8 x 10(8) red blood cells (P < .001), whereas mean 6-MMP levels decreased from 10,604.7 +/- 1278.2 to 2000.6 +/- 437.1 pmol/8 x 10(8) red blood cells (P < .001). The addition of allopurinol led to a reduction in the mean partial Harvey Bradshaw Index in Crohn's disease patients from 4.9 +/- 1.0 to 1.5 +/- 0.3 points (P = .001), and in ulcerative colitis patients mean Mayo Scores decreased from 4.1 +/- 0.7 to 2.9 +/- 0.7 points (P = .13). The addition of allopurinol enabled a reduction in mean daily prednisone dosage from 17.6 +/- 3.9 to 1.8 +/- 0.7 mg (P < .001) and led to normalization of transaminase levels, with mean AST levels reducing from 42.5 +/- 8.1 to 23.5 +/- 1.6 IU (P = .12) and mean ALT levels reducing from 101.6 +/- 26.9 to 33.9 +/- 5.2 IU (P = .01). CONCLUSIONS: The addition of allopurinol to thiopurine nonresponders with high 6-MMP metabolite levels is an effective and safe means of optimizing 6-TGN production, leading to improved disease activity scores, reduced corticosteroid requirements, and normalization of liver enzymes.
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Uric acid and hypertension.

Feig DI, Kang DH, Nakagawa T, Mazzali M, Johnson RJ.

Department of Pediatrics, Renal Section, MC3-2482, Baylor College of Medicine, 1102 Bates Street, Houston, TX 77030, USA. dfeig@bcm.tmc.edu

Epidemiologic studies published during the past 3 years support the possible role of uric acid in the onset of essential hypertension. Data from several large, longitudinal cardiovascular disease studies indicate that elevated serum uric acid is a predictor of incident hypertension and blood pressure progression. In a pediatric study, more than 90% of children with essential hypertension have serum uric acid levels above 5.5 mg/dL. During the same period, laboratory studies have provided compelling mechanistic evidence to explain the clinical observations. Uric acid causes hypertension in a rat model through the activation of the renin-angiotensin system, downregulation of nitric oxide, and induction of endothelial dysfunction and vascular smooth muscle proliferation. Ongoing clinical trials will elucidate the role of uric acid in human hypertension and will determine whether control of uric acid may be a new way to prevent or treat essential hypertension.
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Role of angiotensin II in ischemia/reperfusion-induced leukocyte-endothelium interactions in the colon.

Riaz AA, Wang Y, Schramm R, Sato T, Menger MD, Jeppsson B, Thorlacius H.

Department of Surgery, Malmö University Hospital, Lund University, Malmö, Sweden.

The aims of the present study were to determine the effects and mechanisms of angiotensin II (Ang II) on leukocyte-endothelium interactions and the role of Ang II in a novel model of ischemia/reperfusion (I/R) in the mouse colon. Ang II dose-dependently increased leukocyte rolling and adhesion in colonic venules. Importantly, Ang II-induced leukocyte rolling was completely inhibited by immunoneutralization of P-selectin, and leukocyte adhesion was abolished in lymphocyte function antigen-1 (LFA-1)-deficient mice. The P-selectin-dependent rolling was found to be a precondition for the subsequent LFA-1-dependent leukocyte adhesion. Moreover, Ang II-induced leukocyte responses involved generation of reactive oxygen species and up-regulation of CXC chemokines. Notably, CXC chemokines, but not Ang II, stimulated leukocyte chemotaxis in vitro. I/R increased gene expression of angiotensin converting enzyme (ACE) in the colon and plasma concentrations of Ang II. Inhibition of ACE and the type 1 angiotensin (AT1) receptor significantly decreased the I/R-induced leukocyte adhesion. Taken together, these novel findings demonstrate that Ang II exerts potent pro-inflammatory effects in the colonic microcirculation and that inhibition of Ang II expression or function protects against I/R-induced leukocyte responses in the colon. Thus, it is suggested that Ang II is a major target to control pathological inflammation in the colon.
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Inhibition of alkaline phosphatase by cysteine: implications for calcium pyrophosphate dihydrate crystal deposition disease.

So PP, Tsui FW, Vieth R, Tupy JH, Pritzker KP.

Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, Ontario, Canada.

OBJECTIVE: Calcium pyrophosphate dihydrate (CPPD) crystal deposition disease, a common arthritis affecting the elderly, is characterized by the deposition of CPPD crystals in articular joints. The mechanism underlying disease expression is unknown, but factors contributing to the pathogenesis may involve changes in enzymatic activities involving pyrophosphate and phosphate metabolism. Tissue nonspecific alkaline phosphatase (TNAP) is one of the major enzymes regulating pyrophosphate concentrations in articular joints. We hypothesized that inhibition of TNAP activity at pH = 7.4 by endogenous molecules can lead to CPPD disease pathogenesis. METHODS: We investigated the inhibitory effects of the amino acid cysteine on TNAP's phosphatase, inorganic pyrophosphatase, and CPPD crystal dissolution activities. Kinetic parameters V(max), K(M), concentration for 50% inhibition (I(50)), inhibitor constant (K(I)), and specific activities calculated from Initial Velocity, Eadie-Hofstee, Simple, Dixon, and Secondary plots were used to assess enzyme inhibition. RESULTS: Cysteine inhibited TNAP's phosphatase activity uncompetitively and its inorganic pyrophosphatase activity mix-competitively. CPPD crystal dissolution activity was also inhibited. I(50) values demonstrated that high cysteine concentration is required to inhibit 50% of enzyme activity. K(I) values suggested that inorganic pyrophosphatase activity is inhibited more than the phosphatase activity. Ca(++) and Mg(++) ion concentrations may regulate this inhibition. CONCLUSION:The control of endogenous inhibitors, such as cysteine, that interfere with TNAP's ability to regulate CPPD crystal formation and dissolution in joints could be a potential therapeutic option for CPPD crystal deposition disease.
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Regulation of alkaline phosphatase: implications for calcium pyrophosphate dihydrate crystal dissolution and other alkaline phosphatase functions.

Shinozaki T, Pritzker KP.

Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, ON, Canada.

OBJECTIVE. Alkaline phosphatase (ALP), an enzyme with pyrophosphatase (PPiase) activity can dissolve calcium pyrophosphate dihydrate (CPPD) crystals. We studied the effects of enzyme inhibitors such as bisphosphonates, orthovanadate, calcium, cadmium, and ascorbic acid on PPiase activity of ALP as well as on phosphate ester hydrolysis (Pase) activity and compared these effects to those on CPPD crystal dissolution. METHOD. An in vitro model system for crystal enzyme interaction was used to assess CPPD crystal dissolution. RESULTS. Bisphosphonates inhibited ALP Pase activity more than ALP PPiase activity at the same concentrations. Calcium inhibited ALP PPiase activity, but not ALP Pase activity. Orthovanadate and cadmium inhibited ALP PPiase activity more than ALP Pase at the same concentrations. The inhibition rates of ALP PPiase at the same concentrations were orthovanadate > cadmium > calcium. Although ALP Pase activity was not inhibited, at high concentrations, ascorbic acid slightly inhibited ALP PPiase activity. Bisphosphonates at high concentrations inhibited ALP CPPD crystal dissolution. The strong inhibitory effects of bisphosphonates on ALP CPPD crystal dissolution compared to those on ALP PPiase activity suggest that bisphosphonates inhibit crystal dissolution by their affinity for the CPPD crystal surface. Calcium, orthovanadate, and cadmium inhibited ALP CPPD dissolution. The inhibition rates of ALP CPPD dissolution at the same concentrations were cadmium > calcium > orthovanadate. Ascorbic acid at high concentrations enhanced ALP CPPD dissolution. CONCLUSION. These effects of different inhibitors on ALP PPiase and CPPD dissolution suggest that ALP CPPD crystal dissolution depends on binding of ALP CPPD crystals as well as the PPiase activity of the bound ALP. Because of its ubiquitous and broad phosphatase activity including PPiase activity, ALP may have a critical role in cell energy metabolism.
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Polyamines enhance calcium pyrophosphate dihydrate crystal dissolution.

Shinozaki T, Pritzker KP.

Connective Tissue Research Group, Mount Sinai Hospital, Toronto, Canada.

OBJECTIVE. Alkaline phosphatase (ALP), an enzyme with pyrophosphatase (PP(i)ase) activity, can dissolve calcium pyrophosphate dihydrate (CPPD) crystals. We investigated the CPPD crystal dissolution activity of polyamines, substrates known to enhance PP(i)ase activity. METHODS. An in vitro model system for crystal enzyme interaction was used to assess CPPD crystal dissolution both biochemically and morphologically. RESULTS. We demonstrated biochemically and morphologically that polyamines such as spermine and spermidine can enhance CPPD crystal dissolution activity of ALP. Polyamines enhanced ALP induced CPPD crystal dissolution and ALP PP(i)ase activity differentially. By scanning electron microscopy, we observed that polyamines enhanced dissolution stereoselectively at the small end faces (optical 010 faces) of CPPD crystals, indicated by the presence of etch pits. CONCLUSION. Polyamines assist ALP to promote the stereoselective dissolution of CPPD crystals. In addition to implications for CPPD crystal dissolution, as ALP is present intracellularly, these studies suggest that polyamines and ALP have synergistic effects when ALP PP(i)ase activity is required for intracellular energy metabolism.
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Cysteine-iron promotes arginase activity by driving the Fenton reaction.

Iyamu EW, Perdew H, Woods GM.

Division of Hematology and Oncology, Children's Mercy Hospital & Clinics, Pediatric Research Center, 2401 Gillham Road, 3730.01, Kansas City, MO 64108, USA. eiyamu@cmh.edu

Impairment of nitric oxide bioavailability secondary to increased arginase activity and overproduction of reactive oxygen species (ROS) is thought to be a major cause of vascular complications in sickle cell disease (SCD). However, the role of ROS in the induction of arginase activity is unknown. This study investigated whether the mechanism of arginase activation involves the ROS produced during oxidative stress. Our study reveals that cysteine-iron dose-dependently stimulated arginase activity with a corresponding increase in (.)OH radical formation. The ()OH radicals produced were significantly inhibited by salicylic acid derivatives and superoxide dismutase. Surprisingly, the inhibition of (.)OH radicals parallels the inhibition of arginase activity, thus suggesting the role of cysteine-iron in the stimulation of arginase via the Fenton reaction. This is the first evidence demonstrating the participation of (.)OH radicals in the stimulation of arginase activity, and thus provides novel avenues for therapeutic modalities in hemoglobinopathies and other inflammation-mediated diseases.

Publication Types: 

· Research Support, N.I.H., Extramural


PMID: 18762165 [PubMed - indexed for MEDLINE] 

PMCID: PMC2585818 [Available on 11/07/09]

	1: Circ Res. 2007 Sep 28;101(7):692-702. Epub 2007 Aug 17.
	Related Articles, Compound (MeSH Keyword), Substance (MeSH Keyword), Cited in PMC, LinkOut





Comment in: 

· Circ Res. 2007 Sep 28;101(7):640-1. 

Inducible NO synthase dependent S-nitrosylation and activation of arginase1 contribute to age-related endothelial dysfunction.

Santhanam L, Lim HK, Lim HK, Miriel V, Brown T, Patel M, Balanson S, Ryoo S, Anderson M, Irani K, Khanday F, Di Costanzo L, Nyhan D, Hare JM, Christianson DW, Rivers R, Shoukas A, Berkowitz DE.

Johns Hopkins University School of Medicine, 720 Rutland Ave, Traylor 621, Baltimore MD 21209, USA.

Endothelial function is impaired in aging because of a decrease in NO bioavailability. This may be, in part, attributable to increased arginase activity, which reciprocally regulates NO synthase (NOS) by competing for the common substrate, L-arginine. However, the high Km of arginase (>1 mmol/L) compared with NOS (2 to 20 micromol/L) seemingly makes direct competition for substrate unlikely. One of the mechanisms by which NO exerts its effects is by posttranslational modification through S-nitrosylation of protein cysteines. We tested the hypothesis that arginase1 activity is modulated by this mechanism, which serves to alter its substrate affinity, allowing competition with NOS for L-arginine. We demonstrate that arginase1 activity is altered by S-nitrosylation, both in vitro and ex vivo. Furthermore, using site-directed mutagenesis we demonstrate that 2 cysteine residues (C168 and C303) are able to undergo nitrosylation. S-Nitrosylation of C303 stabilizes the arginase1 trimer and reduces its Km value 6-fold. Finally, arginase1 nitrosylation is increased (and thus its Km decreased) in blood vessels from aging rats, likely contributing to impaired NO bioavailability and endothelial dysfunction. This is mediated by inducible NOS, which is expressed in the aging endothelium. These findings suggest that S-nitrosylated arginase1 can compete with NOS for L-arginine and contribute to endothelial dysfunction in the aging cardiovascular system.
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Endothelial arginase: a new target in atherosclerosis.

Yang Z, Ming XF.

Vascular Biology, Department of Medicine, Division of Physiology, University of Fribourg, Rue du Musée 5, CH-1700 Fribourg, Switzerland. zhihong.yang@unifr.ch

Decreased endothelial nitric oxide (NO) bioavailability as it relates to endothelial dysfunction plays an important role in various cardiovascular disorders, including athero-sclerosis. Recent research has provided evidence that endothelial dysfunction in atherosclerosis is not primarily caused by decreased endothelial NO synthase (eNOS) gene expression, but rather deregulation of eNOS enzymatic activity, which contributes to the increased oxidative stress in atherosclerosis. Among other mechanisms, the substrate L-arginine is an important limiting factor for NO production. Emerging evidence demonstrates that L-arginine is not only converted to NO via eNOS, but also metabolized to urea and l-ornithine via arginase in endothelial cells. Hence, arginase competes with eNOS for the substrate L-arginine, resulting in deceased NO production. There are an increasing number of studies showing that enhanced arginase gene expression and/or activity contribute to endothelial dysfunction in various cardiovascular disorders, including atherosclerosis. Thus, endothelial arginase may represent a new therapeutic target in atherosclerosis.
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Impaired Sulfur-Amino Acid Metabolism and Oxidative Stress in Nonalcoholic Fatty Liver Are Alleviated by Betaine Supplementation in Rats.

Kwon DY, Jung YS, Kim SJ, Park HK, Park JH, Kim YC.

College of Pharmacy.

Nonalcoholic fatty liver is involved in the development of nonalcoholic steatohepatitis and chronic liver injury. Impairment of hepatic transsulfuration reactions is suggested to be critically linked with alcoholic liver injury, but its role in nonalcoholic fatty liver remains unknown. We examined the early changes in sulfur-amino acid metabolism and their implication in nonalcoholic fatty liver disease (NAFLD). Male rats were provided with a standard liquid diet or a high-fat liquid diet (HF) for 3 wk. An additional group of rats received the HF diet supplemented with betaine (1%). HF diet intake elevated hepatic triglyceride and serum tumor necrosis factor-alpha (TNFalpha) concentrations. Antioxidant capacity of liver cytosol against hydroxyl and peroxyl radicals was reduced significantly. Hepatic S-adenosylmethionine (SAM) and glutathione (GSH) decreased, but hypotaurine and taurine concentrations increased. Methionine adenosyltransferase (MAT) activity, not its concentration, was depressed, whereas both activity and concentration of cysteine dioxygenase and GSH S-transferase were elevated. Betaine supplementation of the HF diet inhibited hepatic fat accumulation and serum TNFalpha elevation. The decrease in cytosolic antioxidant capacity was also prevented. MAT activity and its concentration were induced significantly. Hepatic SAM and GSH increased and elevation of hypotaurine and taurine was depressed. The results indicate that the metabolism of S-containing substances is significantly disturbed by the HF diet, suggesting a causal role of impairment of hepatic transsulfuration reactions in NAFLD. Betaine supplementation protects the liver from nonalcoholic steatosis and oxidative stress most probably via its effects on the transsulfuration reactions.
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Effects of betaine intake on plasma homocysteine concentrations and consequences for health.

Olthof MR, Verhoef P.

Wageningen Centre for Food Sciences and Wageningen University, Division of Human Nutrition, Wageningen, the Netherlands. margreet.olthof@wur.nl

High plasma concentrations of homocysteine may increase risk of cardiovascular disease. Folic acid lowers plasma homocysteine by 25% maximally, because 5-methyltetrahydrofolate is a methyl donor in the remethylation of homocysteine to methionine. Betaine (trimethylglycine) is also a methyl donor in homocysteine remethylation, but effects on homocysteine have been less thoroughly investigated. Betaine in high doses (6 g/d and higher) is used as homocysteine-lowering therapy for people with hyperhomocysteinemia due to inborn errors in the homocysteine metabolism. Betaine intake from foods is estimated at 0.5-2 g/d. Betaine can also be synthesized endogenously from its precursor choline. Studies in healthy volunteers with plasma homocysteine concentrations in the normal range show that betaine supplementation lowers plasma fasting homocysteine dose-dependently to up to 20% for a dose of 6 g/d of betaine. Moreover, betaine acutely reduces the increase in homocysteine after methionine loading by up to 50%, whereas folic acid has no effect. Betaine doses in the range of dietary intake also lower homocysteine. This implies that betaine can be an important food component that attenuates homocysteine rises after meals. If homocysteine plays a causal role in the development of cardiovascular disease, a diet rich in betaine or choline might benefit cardiovascular health through its homocysteine-lowering effects. However betaine and choline may adversely affect serum lipid concentrations, which can of course increase risk of cardiovascular disease. However, whether the potential beneficial health effects of betaine and choline outweigh the possible adverse effects on serum lipids is as yet unclear.
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Effect of hyperhomocystinemia and hypertension on endothelial function in methylenetetrahydrofolate reductase-deficient mice.

Virdis A, Iglarz M, Neves MF, Amiri F, Touyz RM, Rozen R, Schiffrin EL.

Multidisciplinary Research Group on Hypertension, Clinical Research Institute of Montreal, University of Montreal, Montreal, Quebec, Canada.

OBJECTIVE: We evaluated the effect of hyperhomocystinemia and angiotensin (Ang) II on vascular function and structure in methylenetetrahydrofolate reductase knockout mice (Mthfr+/-). METHODS AND RESULTS: Mthfr+/- and controls (Mthfr+/+) received Ang II (400 ng/kg per min SC) or saline (14 days). Blood pressure, similar in Mthfr+/- and Mthfr+/+, was increased by Ang II. Acetylcholine- and bradykinin-induced relaxations were impaired in mesenteric resistance arteries (pressurized myograph) in Mthfr+/- and in Ang II-infused Mthfr+/+ mice and additionally blunted in Ang II-infused Mthfr+/- mice. The inhibition by L-NAME on acetylcholine was reduced in Mthfr+/- and in Ang II-Mthfr+/+ and absent in Ang II-Mthfr+/- mice. In these groups, vitamin C improved the response to acetylcholine and restored the inhibition by L-NAME. The media to lumen ratio of small arteries, similar in Mthfr+/- and Mthfr+/+, was increased by Ang II. Vascular NADPH oxidase activity, similar in Mthfr+/- and Mthfr+/+, increased after Ang II infusion. Vascular xanthine oxidase activity was also similar in Mthfr+/- and Mthfr+/+. Superoxide production in the aorta was reduced by sepiapterin and by L-NAME, suggesting that reduced bioavailability of tetrahydrobiopterin and uncoupling of nitric oxide synthase were the origin of increased reactive oxygen species in this model. CONCLUSIONS: Mthfr+/- mice show endothelial dysfunction of mesenteric vessels probably attributable to a reduced nitric oxide bioavailability caused by oxidative excess due to uncoupling of nitric oxide synthase without vascular structural alterations. Concurrent Ang II-induced hypertension additionally reduced nitric oxide, increased NADPH oxidase activity, and induced structural alterations. Our findings suggest additive adverse effect of Ang II-dependent hypertension and hyperhomocystinemia on endothelial function.
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Nitric oxide and the mediation of the hemodynamic effects of growth hormone in humans.

Böger RH.

Institute of Clinical Pharmacology, Medical School, Hannover, Germany. boeger.rainer@mh-hannover.de

Two major cardiovascular effects of growth hormone (GH) are peripheral vasodilation and increased myocyte growth. Many of the effects of GH on the vascular system are mediated by insulin-like growth factor (IGF)-I. There is abundant evidence that IGF-I stimulates endothelial nitric oxide (NO) synthesis and thereby induces endothelium-dependent vasodilation in experimental models as well as in humans. NO is synthesized by a family of enzymes named NO synthases (NOS), of which three major isoforms have been isolated, cloned and characterized. In endothelial cells, NOS III is a constitutively expressed isoform of NOS which releases small amounts of NO in a calcium-dependent manner. Endothelium-derived NO is an important vasodilator, inhibitor of platelet adhesion and aggregation, inhibitor of monocyte adhesion and inhibitor of vascular smooth muscle cell growth. These pleiotropic cardiovascular actions of NO have been summarized in the characterization of NO as an endogenous antiatherosclerotic molecule. NO-mediated vasodilation is impaired in patients with acquired GH deficiency. Reduced GH-stimulated NO secretion may have important implications in the pathogenesis of heart failure associated with GH deficiency, as it contributes to peripheral vasoconstriction and, thereby, increases afterload. Baseline NO elaboration in patients with adult-onset GH deficiency is reduced compared with that in healthy controls. In GH-deficient patients, chronic substitution of recombinant human GH (rhGH) results in increased rates of synthesis of NO and decreased peripheral arterial resistance. Recent evidence also suggests that GH secretion is reduced in severe heart failure. In addition, GH resistance has been reported in patients with cardiomyopathy, as suggested by an elevated GH/IGF-I ratio. This may contribute to the progression of cardiac failure via a reduction in NO-mediated vasodilation. Clinical studies suggest that NO-mediated vasodilation is impaired in patients with heart failure. Treatment with rhGH may be beneficial in chronic heart failure via a dual action: improved myocardial performance, and peripheral vasodilation mediated via IGF-I/NO/cyclic guanosine monophosphate. This hypothesis deserves further investigation in clinical trials.
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Coping with endothelial superoxide: potential complementarity of arginine and high-dose folate.

McCarty MF.

Pantox Laboratories, 4622 Santa Fe St., San Diego, CA 92109, USA. mmccarty@nai-online.com

Superoxide overproduction is a prominent mediator of the endothelial dysfunction associated with a range of vascular disorders, acting in a number of complementary ways to inhibit effective endothelial nitric oxide (NO) activity. The ability of superoxide to quench NO is well known, but oxidants derived from superoxide also appear to inhibit dimethylarginine dimethylaminohydrolase (DDAH) and to oxidize tetrahydrobiopterin (THBP). The former effect boosts the level of methylated arginines that act as potent competitive inhibitors of NO synthase, whereas the latter effect decreases the ability of this enzyme to generate NO, while converting it to a form that readily generates superoxide. The adverse impact of DDAH deficiency on NO production can be offset with supplemental arginine. Although supplementation with THBP has the potential to compensate for the rapid oxidative destruction of this compound, and maintaining optimal vitamin C nutrition may protect or restore the endothelial THBP pool to a limited extent, the most practical way to optimize NO synthase activity in the context of THBP deficit may be administration of high-dose folic acid. The primary circulating metabolite of folate, 5-methyltetrahydrofolate (5MTHF), is structurally analogous to THBP, and appears to normalize the activity of NO synthase in THBP-depleted endothelial cells, either because it "pinch hits" for the absent THBP, or interacts allosterically with NO synthase in some other way to promote the proper function of this enzyme. This observation may rationalize recent clinical studies showing a favorable effect of oral folic acid (5-10 mg daily) on dysfunctional endothelium, independent of any concurrent modulation of homocysteine levels. A recent study reports that, whereas either arginine or THBP alone have only a modest impact on dysfunctional aortic endothelium derived from hypercholesterolemic mice, the combination of the two produces a complete normalization of endothelial function. In aggregate, these considerations suggest that joint administration of arginine and high-dose folate may represent a fruitful approach to preventing and treating vascular disorders - albeit the underlying overproduction of superoxide should also be addressed by ameliorating relevant vascular risk factors. Copyright 2004 Elsevier Ltd.
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Unique amino acids cluster for switching from the dehydrogenase to oxidase form of xanthine oxidoreductase.

Kuwabara Y, Nishino T, Okamoto K, Matsumura T, Eger BT, Pai EF, Nishino T.

Department of Biochemistry and Molecular Biology, Nippon Medical School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8602, Japan.

In mammals, xanthine oxidoreductase is synthesized as a dehydrogenase (XDH) but can be readily converted to its oxidase form (XO) either by proteolysis or modification of cysteine residues. The crystal structures of bovine milk XDH and XO demonstrated that atoms in the highly charged active-site loop (Gln-423-Lys-433) around the FAD cofactor underwent large dislocations during the conversion, blocking the approach of the NAD+ substrate to FAD in the XO form as well as changing the electrostatic environment around FAD. Here we identify a unique cluster of amino acids that plays a dual role by forming the core of a relay system for the XDH/XO transition and by gating a solvent channel leading toward the FAD ring. A more detailed structural comparison and site-directed mutagenesis analysis experiments showed that Phe-549, Arg-335, Trp-336, and Arg-427 sit at the center of a relay system that transmits modifications of the linker peptide by cysteine oxidation or proteolytic cleavage to the active-site loop (Gln-423-Lys-433). The tight interactions of these residues are crucial in the stabilization of the XDH conformation and for keeping the solvent channel closed. Both oxidative and proteolytic generation of XO effectively leads to the removal of Phe-549 from the cluster causing a reorientation of the bulky side chain of Trp-336, which then in turn forces a dislocation of Arg-427, an amino acid located in the active-site loop. The conformational change also opens the gate for the solvent channel, making it easier for oxygen to reach the reduced FAD in XO.
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Oxidative stress and potassium channel function.

Liu Y, Gutterman DD.

Cardiovascular Center, Medical College of Wisconsin, Milwaukee, Wisconsin 53226, USA. ypliu@mcw.edu

1. Modulation of K+ channel activities by cellular oxidative stress has emerged as a significant determinant of vasomotor function in multiple disease states. 2. Evidence from in vitro and in vivo studies suggest that superoxide (O2-) and hydrogen peroxide (H2O2) enhance BKCa channel activity in rat and cat cerebral arterioles; however, activity is decreased by peroxynitrite (ONOO-) in rat cerebral arteries. The mechanisms of changes in BKCa channel properties are not fully understood and may involve oxidation of cysteine residues that are located in the cell membranes. 3. Studies further suggest that O2- increases KATP channel activity in guinea-pig cardiac myocytes, but decreases opening in cerebral vasculature. Both H2O2 and ONOO- enhance KATP channel activity in the myocardium and in coronary, renal, mesenteric and cerebral vascular beds. Alteration of KATP channels by free radicals may be due to oxidation of SH groups or changes in the cytosolic concentration of ATP. 4. It does appear that O2- produced by either reaction of xanthine and xanthine oxidase or elevated levels of glucose reduces Kv channel activity and the impairments can be partially restored by free radical scavengers, superoxide dismutase and catalase. 5. Thus, redox modulation of potassium channel activity is an important mechanism regulating cell vascular smooth muscle membrane potential.
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5-methyltetrahydrofolate, the active form of folic acid, restores endothelial function in familial hypercholesterolemia.

Verhaar MC, Wever RM, Kastelein JJ, van Dam T, Koomans HA, Rabelink TJ.

Department of Nephrology, University Hospital Utrecht, The Netherlands.

BACKGROUND: Impaired nitric oxide (NO) activity is an early event in the pathogenesis of cardiovascular disease, resulting from either reduced NO formation or increased NO degradation. Administration of tetrahydrobiopterin (BH4), an essential cofactor for NO production, could restore NO activity in familial hypercholesterolemia (FH). Because folates have been suggested to stimulate endogenous BH4 regeneration, we hypothesized that administration of 5-methyltetrahydrofolate (5-MTHF, the active circulating form of folate) might improve NO formation in FH. METHODS AND RESULTS: We studied the effects of 5-MTHF on NO bioavailability in vivo in 10 patients with FH and 10 matched control subjects by venous occlusion plethysmography, using serotonin and nitroprusside as endothelium-dependent and -independent vasodilators. In vitro, we investigated the effect of 5-MTHF on NO production by recombinant endothelial NO synthase (eNOS) by use of [3H]arginine to [3H]citrulline conversion. We also studied the effects of 5-MTHF on superoxide generation by eNOS and xanthine oxidase (XO) by use of lucigenin chemiluminescence. The impaired endothelium-dependent vasodilation in FH (63% versus 90% in control subjects) could be reversed by coinfusion of 5-MTHF (117% vasodilation), whereas 5-MTHF had no significant effect on endothelium-dependent vasodilation in control subjects. 5-MTHF did not influence basal forearm vasomotion or endothelium-independent vasodilation. 5-MTHF had no direct effect on in vitro NO production by eNOS. However, we did observe a dose-dependent reduction in both eNOS- and XO-induced superoxide generation. CONCLUSIONS: These results show that the active form of folic acid restores in vivo endothelial function in FH. It is suggested from our in vitro experiments that this effect is due to reduced catabolism of NO.
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Mapping the theories of preeclampsia: the role of homocysteine.

Mignini LE, Latthe PM, Villar J, Kilby MD, Carroli G, Khan KS.

Division of Reproductive and Child Health, Department of Obstetrics and Gynaecology, Birmingham Women's Hospital, University of Birmingham, Birmingham B15 2TG, United Kingdom. L.Mignini@bham.ac.uk

OBJECTIVE: We conducted a systematic review to examine the hypothesized mechanism through which homocysteine could lead to preeclampsia. DATA SOURCES: We searched MEDLINE, EMBASE, BIOSIS, SciSearch, and bibliographies of primary and review articles, and we contacted experts. METHODS OF STUDY SELECTION: Of the 25 relevant primary articles, 8 studies measured total serum homocysteine concentrations before the clinical onset of preeclampsia (1,876 women), whereas 17 measured it afterward (1,773 women). Meta-analytic techniques were used to examine consistency, strength, temporality, dose-response, and plausibility of the disease mechanisms implicating folate, vitamin B(6), vitamin B(12), genetic polymorphisms, oxidative stress, and endothelial dysfunction in the pathway linking hyperhomocysteinemia to preeclampsia. TABULATION, INTEGRATION, AND RESULTS: Overall, there were higher serum homocysteine concentrations among pregnant women with preeclampsia than among those with uncomplicated pregnancies, but the results were heterogeneous (P = .12; I(2) = 38.8%). Among studies with temporality, the size of association was smaller than that among those without (weighted mean difference 0.68 mumol/L versus 3.36 mumol/L; P < .006). There was no dose-response relationship between homocysteine concentration and severity of preeclampsia. The mechanisms underlying hyperhomocysteinemia (folate and vitamin B(12) deficiency and genetic polymorphisms) were not found to be plausible, but markers of oxidative stress and endothelial dysfunction were higher in hyperhomocysteinemia. CONCLUSION: Homocysteine concentrations are slightly increased in normotensive pregnancies that later develop preeclampsia and are considerably increased once preeclampsia is established. However, because of a lack of consistency in data, dose-response relationship, and biologic plausibility, the observed association cannot be considered causal from the current literature.
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Homocysteine, cysteine, and related metabolites in maternal and fetal plasma in preeclampsia.

Braekke K, Ueland PM, Harsem NK, Karlsen A, Blomhoff R, Staff AC.

Department of Pediatric Intensive Care, Ulleval University Hospital, 0407 Oslo, Norway. kbre@uus.no

Homocysteine is associated with endothelial dysfunction and cardiovascular disease, and elevated concentrations of homocysteine have been found in preeclampsia. The purpose of this study was to investigate maternal and fetal concentrations of total homocysteine and related metabolites (including cysteine, choline, and betaine), and possible associations with infant birth weight. Women with preeclampsia (n=47) and controls (n=51), who underwent cesarean section, were included. Maternal plasma, umbilical vein, and artery plasma were analyzed. Median concentrations of homocysteine, cysteine, choline, and betaine were significantly higher in women with preeclampsia than controls, both in maternal and fetal plasma. There were no differences in folate and vitamin B12 concentrations between the groups, neither for maternal nor fetal samples. Maternal homocysteine concentration was a negative predictor for birth weight only in the preeclampsia group. Elevated homocysteine and cysteine concentration in maternal circulation in preeclampsia is reflected in the fetal circulation. The clinical significance of elevated homocysteine and cysteine concentrations in maternal and fetal compartments in preeclampsia remain to be explored, both regarding fetal growth and development of disease later in life.
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Neural tube defects and maternal biomarkers of folate, homocysteine, and glutathione metabolism.

Zhao W, Mosley BS, Cleves MA, Melnyk S, James SJ, Hobbs CA.

Section of Birth Defects Research, Department of Pediatrics, Arkansas Children's Hospital Research Institute, College of Medicine, University of Arkansas for Medical Sciences, Little Rock, 72211, USA.

BACKGROUND: Alterations in maternal folate and homocysteine metabolism are associated with neural tube defects (NTDs). The role played by specific micronutrients and metabolites in the causal pathway leading to NTDs is not fully understood. METHODS: We conducted a case-control study to investigate the association between NTDs and maternal alterations in plasma micronutrients and metabolites in two metabolic pathways: methionine remethylation and glutathione transsulfuration. Biomarkers were measured in a population-based sample of women who had NTD-affected pregnancies (n = 43) and a control group of women who had a pregnancy unaffected by a birth defect (n = 160). We compared plasma concentrations of folate, vitamin B(12), vitamin B(6), methionine, S-adenosylmethionine (SAM), s-adenosylhomocysteine (SAH), adenosine, homocysteine, cysteine, and reduced and oxidized glutathione between cases and controls after adjusting for lifestyle and sociodemographic factors. RESULTS: Women with NTD-affected pregnancies had significantly higher plasma concentrations of SAH (29.12 vs. 23.13 nmol/liter, P = .0011), adenosine (0.323 vs. 0.255 mumol/liter; P = .0269), homocysteine (9.40 vs. 7.56 micromol/liter; P < .001), and oxidized glutathione (0.379 vs. 0.262 micromol/liter; P = .0001), but lower plasma SAM concentrations (78.99 vs. 83.16 nmol/liter; P = .0172) than controls. This metabolic profile is consistent with reduced methylation capacity and increased oxidative stress in women with affected pregnancies. CONCLUSIONS: Increased maternal oxidative stress and decreased methylation capacity may contribute to the occurrence of NTDs. Further analysis of relevant genetic and environmental factors is required to define the basis for these observed alterations.

Publication Types: 

· Research Support, N.I.H., Extramural 

· Research Support, Non-U.S. Gov't


PMID: 16575882 [PubMed - indexed for MEDLINE]

	1: J Obstet Gynaecol Res. 2008 Dec;34(6):957-63.
	Related Articles, LinkOut





Plasma nitric oxide, endothelin-1, arginase and superoxide dismutase in pre-eclamptic women.

Bernardi F, Constantino L, Machado R, Petronilho F, Dal-Pizzol F.

Laboratório de Fisiopatologia Experimental, Universidade do Extremo Sul Catarinense, Criciúma, Brazil.

Aim: The aim of this study was to determine several parameters of nitric oxide metabolism in pre-eclamptic patients. Methods: We conducted a nested case-control study at the Department of Obstetrics and Gynecology, São José Hospital, Brazil. Thirty-five pre-eclamptic and 35 normotensive pregnant women were included in the study. Pre-eclampsia was diagnosed as an increase in diastolic blood pressure (BP) of 15 mm Hg and systolic BP of 30 mm Hg at two measurements at least 4 h apart, compared with BP obtained before 20 weeks of gestation, and proteinuria >0.3 g/24 h in the absence of urinary tract infection. Fasting peripheral venous blood samples were obtained during the antepartum period in pre-eclamptic and control (matched for maternal age and gestational age) patients. Results: Plasma nitrite was significantly lower and plasma endothelin levels were significantly higher in pre-eclamptic women than in normotensive pregnant women. Superoxide dismutase activity was decreased and arginase activity was significantly increased in pre-eclamptic patients when compared to normotensive pregnant women. Conclusions: We suggested that in pre-eclampsia excessive arginase and low superoxide dismutase activity leads to a decrease nitric oxide levels and oxidative stress, and this may promote microvascular oxidative damage and endothelial dysfunction.
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Systemic and fetal-maternal nitric oxide synthesis in normal pregnancy and pre-eclampsia.

Boccardo P, Soregaroli M, Aiello S, Noris M, Donadelli R, Lojacono A, Benigni A.

Mario Negri Institute for Pharmacological Research, Bergamo, Italy.

OBJECTIVE: To investigate systemic and fetal-placental nitric oxide synthesis by biochemical and molecular biology means in normal human pregnancy and pre-eclampsia. DESIGN AND PARTICIPANTS: Three groups of women were studied: healthy pregnant women (n = 8), pregnant women with pre-eclampsia (n = 8), and age-matched nonpregnant controls (n = 8). Pre-eclamptic patients were treated with nifedipine (30-60 mg/day) for severe hypertension. Systemic nitric oxide synthesis was assessed in normal pregnant women at weeks 18-21, 29-32 and 38-39 and in pre-eclamptic women on admission to the hospital (29-32 weeks, 30 on average), before the morning nifedipine administration. Nonpregnant women were studied twice at four-week intervals as controls. The pattern of nitric oxide biosynthesis in fetal-placental circulation was studied in normal and pre-eclamptic women at the delivery. SETTING: Mario Negri Institute for Pharmacological Research, Bergamo, and the Division of Obstetrics and Gynaecology of the University of Brescia. MAIN OUTCOME MEASURES: Plasma cGMP levels and platelet nitric oxide synthesis, assessed by measuring the conversion of [3H]L-arginine to [3H]L-citrulline as well as intracellular cGMP, were evaluated. Constitutive nitric oxide synthase (EC-NOS) gene expression by Northern blot analysis and nitric oxide release by the conversion of [3H]L-arginine to [3H]L-citrulline were assessed in umbilical vein endothelial cells (HUVEC) and in placenta. Inducible nitric oxide synthase activity was also evaluated in HUVEC exposed to tumour necrosis factor alpha (TNF alpha) and in placenta homogenates incubated in calcium free medium. RESULTS: Plasma cGMP was higher in both normal pregnant and pre-eclamptic women than in nonpregnant controls. In normal pregnancy cGMP rose as early as 18-21 weeks and remained elevated throughout pregnancy. [3H]L-citrulline production and intracellular cGMP were comparable in platelets from all women. EC-NOS gene expression and nitric oxide synthesis were identical in HUVEC and placenta from normal pregnant and pre-eclamptic women. CONCLUSIONS: Systemic levels of CGMP, the nitric oxide second messenger, are increased in normal pregnancy. Excessive nitric oxide production does not derive from platelets. Pre-eclampsia is not associated with changes in fetal-placental nitric oxide synthesis.
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Anti-asthma effect of an antiviral drug, acyclovir: a clinical case and experimental study.

Okada H, Ohnishi T, Hirashima M, Fujita J, Yamaji Y, Takahara J, Todani T.

Department of Integrated Medicine, Kagawa Medical School, Japan.

BACKGROUND: Although acyclovir (9-(2-hydroxyethoxymethyl) guanine) is an antiviral drug that inhibits DNA polymerase of herpes virus, we have had the experience of an asthmatic patient's peak flow rate being improved by oral administration of acyclovir. OBJECTIVE: The aim of this experiment is whether acyclovir has anti-asthma effects using an asthma model in guinea-pigs. METHODS: The airway response was induced by a single inhalation of calcium ionophore A23187 (2 mg/mL). The airway obstruction was estimated by the ratio of expiration to inspiration time (E/I). The peribronchial eosinophil infiltration and eosinophil influx into bronchoalveolar lavage (BAL) fluid 7 h after the inhalation were also examined. To assess the effects of acyclovir (1, 10, and 100 mg/kg), aminophylline (20 mg/kg) and pemirolast potassium (TBX, 20 mg/kg) on A23187-induced asthmatic response, the drugs were intraperitoneally administered before the inhalation. RESULTS: The immediate airway obstruction was significantly suppressed by acyclovir (10 mg/kg) and aminophylline, whereas different doses of acyclovir (1 and 100 mg/kg) and TBX showed only a small inhibitory effect on the airway obstruction. On the other hand, the peribronchial eosinophilia was most successfully inhibited by TBX. Acyclovir (10 mg/kg) and aminophylline also suppressed the eosinophilia significantly. Furthermore, acyclovir significantly suppressed eosinophil influx into BAL fluid, whereas aminophylline and TBX weakly suppressed the influx. CONCLUSION: These results suggest that acyclovir exhibits not only antiviral but also antiasthma activity.
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Uric acid decreases NO production and increases arginase activity in cultured pulmonary artery endothelial cells.

Zharikov S, Krotova K, Hu H, Baylis C, Johnson RJ, Block ER, Patel J.

SB Rm. M452, Div. of Pulmonary, Critical Care, and Sleep Medicine, Dept. of Medicine, Univ. of Florida, Gainesville, FL 32610. zharikov@ufl.edu.

Elevated levels of serum uric acid (UA) are commonly associated with primary pulmonary hypertension but have generally not been thought to have any causal role. Recent experimental studies, however, have suggested that UA may affect various vasoactive mediators. We therefore tested the hypothesis that UA might alter nitric oxide (NO) levels in pulmonary arterial endothelial cells (PAEC). In isolated porcine pulmonary artery segments (PAS), UA (7.5 mg/dl) inhibits acetylcholine-induced vasodilation. The incubation of PAEC with UA caused a dose-dependent decrease in NO and cGMP production stimulated by bradykinin or Ca(2+)-ionophore A23187. We explored cellular mechanisms by which UA might cause reduced NO production focusing on the effects of UA on the l-arginine-endothelial NO synthase (eNOS) and l-arginine-arginase pathways. Incubation of PAEC with different concentrations of UA (2.5-15 mg/dl) for 24 h did not affect l-[(3)H]arginine uptake or activity/expression of eNOS. However, PAEC incubated with UA (7.5 mg/dl; 24 h) released more urea in culture media than control PAEC, suggesting that arginase activation might be involved in the UA effect. Kinetic analysis of arginase activity in PAEC lysates and rat liver and kidney homogenates demonstrated that UA activated arginase by increasing its affinity for l-arginine. An inhibitor of arginase (S)-(2-boronoethyl)-l-cysteine prevented UA-induced reduction of A23187-stimulated cGMP production by PAEC and abolished UA-induced inhibition of acetylcholine-stimulated vasodilation in PAS. We conclude that UA-induced arginase activation is a potential mechanism for reduction of NO production in PAEC.
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Inflammation and hypercoagulable state in adult psoriatic men.

Karabudak O, Ulusoy RE, Erikci AA, Solmazgul E, Dogan B, Harmanyeri Y.

Department of Dermatology, GATA Teaching Hospital, GATA Teaching Hospital, Istanbul, Turkey. okarabudak@yahoo.com

Hyperhomocysteinaemia is a well-known risk factor for cardiovascular disease and plays a role in atherothrombosis. Psoriasis is a common chronic and recurrent inflammatory skin disease associated with increased thrombosis. The aim of this study was to examine serum homocysteine levels and their relationships with inflammatory and atherothrombotic markers in psoriasis. Twenty patients with mild or moderate psoriasis and 20 age-matched healthy men were included in this study. Patients with acquired hyperhomocysteinaemia were excluded from both groups. The inflammation markers, mean platelet volume, C-reactive protein and ceruloplasmin levels, were significantly increased in the study group compared with the control group. In the study group there was decreased antithrombin III and total homocysteine levels, for haemostatic parameters. Folic acid levels, cardiovascular risk factors, endothelial inflammation markers and blood coagulation factors demonstrated significant correlations. Folic acid levels correlated inversely with homocysteine and positively with fibrinogen levels. In conclusion, increased homocysteine concentration and inflammation markers may play a role in the atherothrombotic state in psoriasis.
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Significance of the plasminogen activator inhibitor of placental type (PAI-2) in pregnancy.

Astedt B, Lindoff C, Lecander I.

Department of Obstetrics and Gynecology, University Hospital, Lund, Sweden.

Marked changes in the hemostasis system, especially increases in PAI-2, are observed during pregnancy and at delivery. This inhibitor is produced by placental trophoblasts and by macrophages. PAI-2 occurs in two forms, a LMW and a HMW form. LMW PAI-2 is intracellular, HMW PAI-2 is secreted. PAI-2 inhibits both u-PA and two-chain t-PA. PAI-2 seems to be involved in the processes of invasion and remodeling of fetal and uterine tissues. It may protect against premature placental separation and secure hemostasis at parturition. Excess levels of PAI-2 in amniotic fluid may protect membranes from premature rupture. An imbalance between fibrinolytic activators and inhibitors may also be related to intracranial hemorrhage in premature infants. During preeclampsia t-PA and PAI-1 levels are markedly increased in plasma, and in cases of intrauterine growth retardation, u-PA and PAI-2 levels are decreased. While elevated PAI-1 concentrations might be helpful markers of severity of preeclampsia, decreased PAI-2 levels seem to indicate decreased placental function and intrauterine growth retardation.
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Haemostatic, fibrinolytic and endothelial variables in normal pregnancies and pre-eclampsia.

Halligan A, Bonnar J, Sheppard B, Darling M, Walshe J.

Rotunda Hospital, Dublin.

OBJECTIVE: To determine the behaviour of the coagulation variables antithrombin III (ATIII), protein C, thrombin/antithrombin III (TATIII); fibrinolytic activity, tissue plasminogen activator antigen (t-PA), plasminogen activator inhibitors (PAI) 1 and 2, and endothelial involvement by fibronectin assay in normal and pre-eclamptic pregnancies. DESIGN: Longitudinal and cross-sectional observational study. SETTING: Antenatal clinic and maternity hospital. SUBJECTS: Thirty-six primigravid normotensive caucasian patients, four of whom subsequently developed pre-eclampsia, and 12 patients with established pre-eclampsia. MAIN OUTCOME MEASURES: Plasma levels of PAI-1, PAI-2 and t-PA antigen were determined using an ELISA technique as were TATIII complex levels of fibronectin. ATIII and protein C plasma levels were assayed using chromogenic substrate techniques. RESULTS: PAI-1 and PAI-2 antigen levels rose progressively throughout normal pregnancy. Among the established pre-eclamptic group compared with matched normal pregnancies, the PAI-2 antigen level was significantly lower (48.5 +/- 22.8 versus 183.5 +/- 37.4; P < 0.001), the PAI-1 antigen level was significantly higher (122 +/- 34.4 versus 79.2 +/- 19.7; P < 0.001), ATIII activity was significantly lower (87.8 +/- 27.1 versus 110.9 +/- 19.3; P < 0.001) and TATIII complex levels were significantly higher (16.9 +/- 6.4 versus 10.2 +/- 5.9; P < 0.001). Among the four initially normotensive patients who subsequently developed pre-eclampsia, fibronectin levels were significantly elevated from as early as nine weeks of gestation. CONCLUSION: Significantly elevated levels of PAI-1 and fibronectin occurring early in pregnancies that subsequently develop pre-eclampsia suggest that these variables may have predictive values. PAI-2 would seem to be a marker of placental function in pre-eclampsia while increased t-PA and TATIII complex levels reflect the severity of the condition.
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Concentrations of plasminogen activators and their inhibitors in blood preconceptionally, during and after pregnancy.

Coolman M, de Groot CJ, Steegers EA, Geurts-Moespot A, Thomas CM, Steegers-Theunissen RP, Sweep FC.

Department of Obstetrics and Gynaecology, Division of Obstetrics and Prenatal Medicine, Erasmus University Medical Centre, Rotterdam, The Netherlands.

BACKGROUND: Haemostasis is a complex balance of activating and inhibitory pathways resulting in coagulation and lysis. Normal pregnancy is associated with hypercoagulation that is even more profound in complicated pregnancies. OBJECTIVE: To study the role of the plasminogen-activator system in complicated pregnancy with regard to haemostasis, it is essential to have reference values of components of this system during uneventful pregnancy. In this study we investigated the concentrations of six different components of the plasminogen-activator system preconceptionally, during and after uncomplicated pregnancies. MATERIAL AND METHODS: Tissue-type and urokinase-type plasminogen activator (tPA and uPA), plasminogen inhibitor type-1 and -2 (PAI-1 and-2), and the complexes between tPA and PAI-1, and between uPA and PAI-1 (tPA-PAI-1, uPA-PAI-1) were measured by ELISAs in blood obtained preconceptionally, at 6, 10, 20, 32 weeks of gestation, and 6 weeks after delivery in uncomplicated pregnancies (n=41; all six parameters n=22). RESULTS: tPA and uPA concentrations decreased in the first 10 weeks of pregnancy and subsequently increased in the third trimester. PAI-1 concentrations increased in the third trimester and PAI-2 concentrations increased throughout pregnancy (preconception versus 32 weeks of gestation; 38.73 versus 102.23ng/ml, and 0.024 versus 151.06ng/ml, respectively). tPA-PAI-1 and uPA-PAI-1 complex concentrations decreased in the first trimester, followed by an increase in the third trimester. The concentrations of all components returned to the preconception values 6 weeks after delivery. CONCLUSION: This study provides longitudinal data on activating and inhibitory components of the plasminogen-activator system during pregnancy. Insight in the longitudinal changes in these concentrations may be of help in the understanding of the thrombotic tendency in pregnancy complications such as preeclampsia.
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Intravenous heparin for cardiopulmonary bypass is an acute vasodilator.

Jacka MJ, Clark AG.

Department of Anesthesia and Critical Care, University of Alberta, Edmonton, Alberta, Canada.

STUDY OBJECTIVES: To investigate the changes in hemodynamic profile during cardiopulmonary bypass, and determine the effect of intravenous (IV) heparin on serum chemistry and acid-base status. DESIGN: Prospective study. SETTING: Three Canadian hospitals. PATIENTS: 43 consecutive patients undergoing elective aortocoronary bypass. INTERVENTIONS: Anesthetic technique was standarized. Hemodynamic profile, blood gases, and serum electrolytes were measured immediately before IV heparin for cardiopulmonary bypass, and 5 minutes after. RESULTS: Mean arterial pressure (MAP) decreased by a mean of 11.2 mmHg (12.5%, p = 0.0001) in all patients, of whom 28% were treated with vasoactive drugs to restore MAP. Mean systemic vascular resistance decreased by 418 dyne sec/cm(5) (25%, p = 0.0001), and mean serum potassium increased by 0.14 meq/L (p = 0.0002). The reduction in MAP correlated strongly with the reduction in SVR (p = 0.004), but not with changes in potassium or other variables. IMPLICATIONS: Mean arterial pressure is significantly affected by IV heparin for cardiopulmonary bypass. The hemodynamic mechanism is systemic vasodilation, implying that treatment with a short-acting vasoconstrictor is appropriate, if necessary. Unlike earlier studies, the increase in serum potassium observed, although reproducible, was trivial.

PMID: 12031748 [PubMed - indexed for MEDLINE]

	1: J Cardiovasc Pharmacol. 2005 Feb;45(2):114-9.
	Related Articles, Compound (MeSH Keyword), Substance (MeSH Keyword), LinkOut





Unfractioned heparin produces vasodilatory action on human internal mammary artery by endothelium-dependent mechanisms.

Tasatargil A, Golbasi I, Sadan G, Karasu E.

Department of Pharmacology, Akdeniz University Medical Faculty, Antalya, Turkey. ardatas@akdeniz.edu.tr

The aim of this study was to investigate whether unfractioned heparin produces a direct vasodilatory effect on the human internal mammary artery (IMA) and the possible underlying mechanisms. Samples of redundant IMA were obtained from 20 patients undergoing coronary artery bypass graft surgery, and concentration-response curves to unfractioned heparin were constructed. Unfractioned heparin (0.5-6 U/mL) caused a concentration-dependent relaxation in the endothelium-intact human IMA rings precontracted with phenylephrine (10(-6) M). Removal of endothelium significantly inhibited the responses of human IMA to unfractioned heparin (P < 0.05). Nomega-Nitro-L-arginine methyl ester (L-NAME, 10(-4) M), 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ, 10(-5) M) and L-NAME (10(-4) M) plus ODQ (10(-5) M) partially reduced unfractioned heparin-induced vasodilatory response in endothelium-intact rings, whereas indomethacin alone had no effect. The vasodilatory effect of unfractioned heparin was completely inhibited by 40 mM KCl in the presence of L-NAME, ODQ, and indomethacin. These results clearly demonstrated that unfractioned heparin causes a concentration-dependent vasodilatation in human internal mammary artery, and this action seems to be via endothelium-dependent mechanisms, including generation of nitric oxide and endothelium-derived hyperpolarizing factor.
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Heparin-induced endothelial cell cytoskeletal reorganization: a potential mechanism for vascular relaxation.

Mandal AK, Lyden TW, Fazel A, Saklayen MG, Mehrotra B, Mehling B, Taylor CA, Yokokawa K, Colvin RV.

Department of Medicine, Veterans Affairs Medical Center, Dayton, Ohio, USA.

We have previously shown that heparin given subcutaneously on a daily basis lowers blood pressure in hypertensive rat models, and that this blood pressure lowering effect is endothelium-dependent. The present study describes the effects of heparin on endothelial cell (EC) apical surface structures and cytoskeletal elements, namely, actin and vimentin as well as EC proliferative activity. The EC line (CRL 1998) was cultured, treated with different concentrations of heparin (0, 50, 100, 500 U/ml) for 4, 24 or 48 hours, and fixed for scanning electron microscopy (SEM), and immunofluorescence microscopy (IFM) studies. Enzyme-linked immunosorbent assays (ELISA) and flow cytometric analysis were performed on EC monolayers treated with different concentrations of heparin for quantitative detection of actin and vimentin. By SEM study the cell surface showed generalized smoothing as a result of blunting of surface microvilli with increasing time of exposure and dosage of heparin. By IFM study, the detectable actin signal within ECs became progressively reduced in both its cellular distribution and the apparent number of cells that remained reactive. By 48 hr/500 U heparin, the actin signal was almost undetectable. Vimentin showed a moderate reduction in the cellular distribution of labeling. Quantitatively, actin was significantly reduced after the 24 hour treatment with a higher dose of heparin (500 U/ml), from a baseline optical density (OD) of 1.12 +/- 0.060 to 0.866 +/- 0.008 (P < 0.0027). After 48 hours of treatment at both 100 U/ml and 500 U/ml heparin, actin was significantly reduced from a baseline OD of 1.347 +/- 0.063 to 1.090 +/- 0.039 (P < 0.0039) and 0.844 +/- 0.074 (P < 0.008), respectively. However, vimentin was significantly reduced only after 48 hours of treatment with a high dose of heparin (500 U/ml), from baseline OD 1.82 +/- 0.052 to 1.41 +/- 0.004 (P < 0.002). The flow cytometric findings were virtually identical to the ELISA data for actin and vimentin. These qualitative and quantitative changes in actin and vimentin are consistent with apparent smoothing and relaxation of the EC's apical surface. Labeling with the cell cycle marker MIB-1 (monoclonal antibody Ki-67), showed a progressive reduction in the observed intensity in heparin treated cells with substantially fewer cells being positive. After a 48 hour treatment with heparin (500 U/ml), most ECs displayed only dim labeling of the nucleolus. This finding is consistent with an antiproliferative effect. Overall, these findings are additive to our previous observations, and demonstrate that heparin causes EC cytoskeletal reorganization which is a potential mechanism for vascular relaxation.
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Heparin preserves nitric oxide activity in coronary endothelium during ischemia-reperfusion injury.

Kouretas PC, Kim YD, Cahill PA, Myers AK, To LN, Wang YN, Wallace RB, Kron IL, Hannan RL.

Department of Surgery, Georgetown University Medical Center, Washington, DC, USA.

BACKGROUND: Brief episodes of ischemia followed by reperfusion adversely affect endothelial vasomotor function. We hypothesized that heparin may impart a protective effect on the coronary endothelium during ischemia-reperfusion injury possibly via the nitric oxide pathway. METHODS: Eighteen anesthetized dogs were randomly assigned to one of two treatment groups: saline solution or bovine heparin (6.0 mg x kg intravenously). A flow probe and cannula were placed in the left anterior descending artery. Functional recovery of the coronary endothelium was assessed after 15 minutes of ischemia and during 120 minutes of reperfusion after acetylcholine and nitroprusside challenge. In a separate group (n = 10), nitric oxide activity was measured as nitrate/nitrite levels and cyclic guanosine monophosphate levels in the left anterior descending artery. RESULTS: Control dogs displayed a significant decrease in percent change of left anterior descending artery flow at 15, 30, and 60 minutes of reperfusion (67%+/-8%, 76% +/-11%, and 84%+/-8%) when compared with preischemic values (108+/-6; p < 0.01). Heparinized dogs, however, showed preservation of coronary endothelial function after acetylcholine challenge throughout reperfusion. Heparin-treated dogs also displayed a significant increase in nitrate/nitrite levels during reperfusion (37.3+/-4.1 micromol/L) when compared with the saline group (24.3+/-0.8 micromol/L; p < 0.03). Left anterior descending artery levels of cyclic guanosine monophosphate were also significantly increased after heparin administration (3.0+/-0.3 pmol/mg) when compared with ischemia-reperfusion alone (0.7+/-0.1 pmol/mg; p < 0.03). CONCLUSIONS: Heparin preserves the vasoregulatory function of the coronary endothelium during brief episodes of ischemia-reperfusion injury, in part, via the nitric oxide pathway. Administration of heparin may have important therapeutic implications in the prevention of coronary endothelial dysfunction associated with reperfusion injury.
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Inherited thrombophilia and pregnancy complications revisited.

Rodger MA, Paidas M, McLintock C, Middeldorp S, Kahn S, Martinelli I, Hague W, Rosene Montella K, Greer I.

Thrombosis Program, Division of Hematology, Department of Medicine, University of Ottawa, Ottawa, Ontario, Canada. mrodger@ohri.ca

Inherited thrombophilias are not yet established as a cause of placenta-mediated pregnancy complications, such as fetal growth restriction, preeclampsia, abruption, and pregnancy loss. An inherited thrombophilia is only one of many factors that lead to development of these diseases and is unlikely to be the unique factor that should drive management in subsequent pregnancies. The paucity of evidence for benefit, coupled with a small potential for harm, suggests that low molecular weight heparin should be considered an experimental drug for these indications until data from controlled trials are published. At present, women with a history of placenta-mediated pregnancy complications, with or without a thrombophilia, should be followed closely without routine prophylactic low molecular weight heparin other than for prevention of venous thromboembolism in limited circumstances.
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Dalteparin for the prevention of recurrence of placental-mediated complications of pregnancy in women without thrombophilia: a pilot randomized controlled trial.

Rey E, Garneau P, David M, Gauthier R, Leduc L, Michon N, Morin F, Demers C, Kahn SR, Magee LA, Rodger M.

Division of Obstetrics Medicine, Department of Obstetrics and Gynaecology, CHU Sainte-Justine, Montreal, QC, Canada. evelyne_rey@ssss.gouv.qc.ca

BACKGROUND: The role of anticoagulants for the prevention of placental-mediated pregnancy complications is uncertain. OBJECTIVES: Our aim was to investigate the effectiveness of dalteparin, a low-molecular-weight heparin, in preventing the recurrence of these complications in women without thrombophilia. PATIENTS/METHODS: Between August 1 2000 and June 20 2007, 116 pregnant women with: (i) <or= 16 weeks' gestation, (ii) no detectable thrombophilia, (iii) previous severe pre-eclampsia, newborn weight <or= 5th percentile, unexplained intrauterine death or abruptio placentae were randomized to either a prophylactic daily dose of dalteparin (n = 58) or no dalteparin (n = 58). The primary outcome was a composite of one or more of: severe pre-eclampsia, newborn weight <or= 5th percentile or major abruptio placentae. Secondary outcomes included non-severe pre-eclampsia, newborn weight at the 6-10th percentile and gestational age at delivery. Analyses were by intention to treat. P < 0.05 was considered to be significant. This study is registered as an International Standard Randomized Controlled Trial, number ISRCTN78732833. RESULTS: Among the 110 women included in the final analysis, dalteparin was associated with a lower rate of the primary outcome [5.5% (n = 3/55) vs. 23.6% (n = 13/55), adjusted odds ratio (OR) 0.15, 95% confidence interval (CI) 0.03-0.70]. Secondary outcomes were not statistically different between the groups. Bleeding problems or thrombocytopenia did not occur. CONCLUSION: In this pilot study, dalteparin is effective in decreasing the recurrence of placental-mediated complications in women without thrombophilia. Our results require confirmation in further randomized trials.
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Successful pregnancy outcome in women with bad obstetric history and recurrent fetal loss due to thrombophilia: effect of unfractionated heparin and low-molecular weight heparin.

Ghosh K, Shetty S, Vora S, Salvi V.

Deptartment of Haemostasis, Institute of Immunohaematology (ICMR), KEM Hospital, Parel, Mumbai, India. kanjakshaghosh@hotmail.com.

Acquired and inherited thrombophilias are known to be associated with unfavorable pregnancy outcome including recurrent fetal loss. There are differences of opinion whether these patients need to be treated with aspirin, unfractionated heparin, low-molecular weight heparin, corticosteroids, or intravenous immunoglobulins. In all, 25 consecutive patients with a history of fetal loss and 7 patients who presented in early pregnancy with deep-vein thrombosis were treated, and their pregnancy outcome was noted. All the women were positive either for a solitary or for a combination of acquired and heritable thrombophilia markers. In all, 23 patients were treated with unfractionated heparin and 9 with low-molecular weight heparin. In all, 16 out of 23 patients (69.6%) treated with unfractionated heparin and 9 out of 9 (100%) treated with low-molecular weight heparin had successful pregnancy outcome. There was a complete resolution of thrombus in all the cases. None of the patients had any adverse reactions such as heparin-induced thrombocytopenia, thrombosis, or fracture. Both unfractionated heparin and low-molecular weight heparin were effective in cases of bad obstetric history and recurrent pregnancy loss due to thrombophilia. However, low-molecular weight heparin was found to be more effective than unfractionated heparin along with other advantages of not requiring laboratory monitoring and easy administration. None of the patients in either group had to interrupt the therapy for any adverse treatment-related complications.
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Low-molecular weight heparin in patients with recurrent early miscarriages of unknown aetiology.

Badawy AM, Khiary M, Sherif LS, Hassan M, Ragab A, Abdelall I.

Department of Obstetrics and Gynecology, Mansoura University Hospitals, Mansoura, Gomhoreya St, 5544, Egypt. ambadawy@yahoo.com

The aim of this randomised prospective study was to assess the efficacy of early thromboprophylaxis with low-molecular weight heparin (LMWH) in women with a history of recurrent first trimester spontaneous abortion or miscarriages without identifiable causes vs no treatment. The study comprised of 340 women with unexplained spontaneous recurrent miscarriages. Patients in group A were prescribed LMWH (Enoxaparin sodium 0.2 ml, 20 mg, once daily subcutaneously) from the time of confirmation of fetal viability by ultrasonography until 34 weeks' gestation, and folic acid tablets 0.5 mg daily until 13 weeks' gestation. Patients in group B were given folic acid tablets 0.5 mg daily until 13 weeks' gestation. Termination of pregnancy was the primary outcome. There was a significant difference in the incidence of both early (4.1% vs 8.8%) and late miscarriages (1.1% vs 2.3%) in group A than in group B, respectively. There were no differences between both groups as regards the occurrence of pre-eclampsia, placental abruption, caesarean delivery, intra-partum bleeding or ecchymosis at operative wounds. There were no differences in most of the neonatal values between both groups. However, the mean birth weight was significantly higher in group A. LMWH seems to be a safe drug and effective in significantly reducing the incidence of recurrent miscarriages of unknown aetiology when given in the first trimester and continued throughout pregnancy.
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[Inherited thrombophilia in women with recurrent miscarriages and pregnancy loss in anamnesis--own experience]

[Article in Polish]

Agnieszka SM, Krzysztof D, Piotr P, Agnieszka KS.

Klinika Perinatologii i Chorób Kobiecych Uniwersytetu Medycznego w Poznaniu. asm@data.pl

Single nucleotide polymorphisms of the genes coding for coagulation factors are the cause of congenital thrombophilia which might lead to recurrent miscarriages and fetal loss in advanced pregnancy. The most frequent reasons of thrombophilia are the following: factor V Leiden (1691G>A), mutation 20210G>A of prothrombin gene, and 677C>T of 5, 10-methylenetetrahydrofoliate reductase gene. The following article briefly summarizes the administration of antithrombotic prophylaxis (low-molecular weight heparin, acetylsalicylic acid) which seems to be an effective course of action to prevent complications in next pregnancies. What is more, adverse events after long-term usage of low-molecular weight heparin and acetylsalicylic acid in prophylactic doses have not been observed. Due to lack of complete randomized investigation about the inclusion of antithrombotic prophylaxis in this group of pregnant women, common scheme of administration and optimal dosage is yet to be established.
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Antithrombotic prophylaxis in multiparous women with preeclampsia or intrauterine growth retardation in an antecedent pregnancy.

Urban G, Vergani P, Tironi R, Ceruti P, Vertemati E, Sala F, Pogliani E, Triche EW, Lockwood CJ, Paidas MJ.

University of Milano-Bicocca, Department of Obstetrics and Gynecology, Italy.

OBJECTIVE: To determine whether prophylactic low dose aspirin (LDA) alone or in combination with low-molecular-weight-heparin (LMWH) reduces the recurrence of adverse pregnancy outcome (APO). STUDY DESIGN: In this retrospective cohort study, 84 consecutive multiparous patients with a previous history of severe preeclampsia (sPE) and intrauterine growth restriction (IUGR) (<10%ile) were assigned to receive no treatment, LDA alone, or LDA and LMWH. Odds ratios were calculated from logistic regression models. RESULTS: Combined LDA and LMWH significantly reduced the risk of developing IUGR in the index pregnancy (OR = 0.16, 95% CI: 0.03-0.98). Among women with antecedent sPE (n=52), combined treatment reduced APO in the index pregnancy (OR = 0.08, CI: 0.01-0.96), IUGR (OR = 0.02, CI: <0.01-0.46), and IUGR with sPE (OR = 0.08, CI: 0.01-0.96). CONCLUSION: Combined treatment with LDA and LMWH is strongly protective against the development of APO in a cohort of women with antecedent APO.
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Prophylaxis of recurrent preeclampsia: low-molecular-weight heparin plus low-dose aspirin versus low-dose aspirin alone.

Sergio F, Maria Clara D, Gabriella F, Giorgia S, Sara De Carolis, Giancarlo P, Alessandro C.

Department of Obstetrics and Gynaecology, Università Cattolica del Sacro Cuore, Rome, Italy. s.ferrazzani@rm.unicatt.it

OBJECTIVE: To verify whether prophylaxis with low-molecular-weight heparin (LMWH) and low-dose aspirin (LDA) could positively affect pregnancy outcome in women with a history of severe preeclampsia. METHODS: We compared 23 pregnancies treated with LDA alone to 31 pregnancies treated with LMWH plus LDA. RESULTS: Women treated with LMWH-LDA (n = 31) showed a better pregnancy outcome than those treated with LDA alone (n = 23) in terms of gestational age at delivery (p < 0.05), birth weight (p < 0.01), birth weight percentile (p < 0.01), and rate of preeclampsia (p < 0.01). Furthermore, comparing the intra-group outcome variation between previous and index pregnancies, an improvement appeared in each group, but a more pronounced gain was noted in the LMWH-LDA group in terms of gestational age at delivery (p< 0.005), birth weight (p < 0.005), and birth weight percentile (p < 0.005). CONCLUSIONS: Thromboprophylaxis with LMWH plus LDA can improve pregnancy outcome in women with previous severe preeclampsia.
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Safety and effectiveness of tinzaparin sodium in the management of recurrent pregnancy loss.

Dendrinos S, Kalogirou I, Makrakis E, Theodoridis T, Mahmound EA, Christopoulou-Cokkinou V, Creatsas G.

2nd Department of Obstetrics and Gynecology, University of Athens, Aretaieion Hospital, Athens, Greece.

PURPOSE: To assess the safety and efficacy of tinzaparin sodium for the management of recurrent pregnancy loss. METHODS: The study included 62 women with a history of recurrent pregnancy loss and at least one factor of thrombophilic disorder. Of these, 31 received 50 IU/kg of tinzaparin sodium daily (Group A), and 33 received 100 mg of aspirin daily (Group B). RESULTS: Group A subjects (receiving tinzaparin sodium) had six new abortions, whereas Group B subjects (receiving aspirin) had 11 (significant difference). Cases of intrauterine growth restriction (none in Group A and 2 in Group B), placental abruption (one in Group A and 4 in Group B), and preeclampsia (one in Group A and 3 in Group B) were comparable between the two groups. Finally coagulation disorders (none in Group A and 6 in Group B) were significantly fewer in Group A. CONCLUSION: A 50 IU/kg daily dose of tinzaparin sodium seems to be effective for the management of recurrent abortion and has high standards of safety.
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Dalteparin and low-dose aspirin in the prevention of adverse obstetric outcomes in women with inherited thrombophilia.

Leduc L, Dubois E, Takser L, Rey E, David M.

Department of Obstetrics and Gynecology, Sainte-Justine Hospital, University of Montreal, Montreal QC.

OBJECTIVE: To evaluate the benefit of treatment with dalteparin and low-dose aspirin (ASA) in the prevention of obstetric complications in women with inherited thrombophilia. METHODS: A retrospective chart review identified women who had had at least one pregnancy complicated by severe early-onset preeclampsia, placental abruption, fetal growth restriction (FGR), or fetal death. The following inherited thrombophilias were included: deficiencies of antithrombin, protein C, or protein S, and mutations of factor V Leiden (G1691A), factor II (G20210A), or methylenetetrahydrofolate reductase C677T. RESULTS: The records of 43 women with 110 pregnancies were included in the study. Anticoagulant prophylaxis was administered using dalteparin in 13 pregnancies, ASA with dalteparin in 26, and ASA alone in 11. Dalteparin alone and ASA alone showed equivalent effects in preventing preeclampsia and FGR. Combined dalteparin and ASA significantly decreased the risk of preeclampsia (odds ratio [OR] 0.80; 95% confidence intervals [CI] 0.70-0.91, P = 0.001) and FGR (OR 0.70; 95% CI 0.60-0.82, P = 0.001). CONCLUSION: Data from this retrospective cohort study suggest that combined treatment with dalteparin and ASA decreases the risk of preeclampsia by 20% and the risk of FGR by 30% in women with inherited thrombophilia.
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Inhibition of alkaline phosphatase by cysteine: implications for calcium pyrophosphate dihydrate crystal deposition disease.

So PP, Tsui FW, Vieth R, Tupy JH, Pritzker KP.

Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, Ontario, Canada.

OBJECTIVE: Calcium pyrophosphate dihydrate (CPPD) crystal deposition disease, a common arthritis affecting the elderly, is characterized by the deposition of CPPD crystals in articular joints. The mechanism underlying disease expression is unknown, but factors contributing to the pathogenesis may involve changes in enzymatic activities involving pyrophosphate and phosphate metabolism. Tissue nonspecific alkaline phosphatase (TNAP) is one of the major enzymes regulating pyrophosphate concentrations in articular joints. We hypothesized that inhibition of TNAP activity at pH = 7.4 by endogenous molecules can lead to CPPD disease pathogenesis. METHODS: We investigated the inhibitory effects of the amino acid cysteine on TNAP's phosphatase, inorganic pyrophosphatase, and CPPD crystal dissolution activities. Kinetic parameters V(max), K(M), concentration for 50% inhibition (I(50)), inhibitor constant (K(I)), and specific activities calculated from Initial Velocity, Eadie-Hofstee, Simple, Dixon, and Secondary plots were used to assess enzyme inhibition. RESULTS: Cysteine inhibited TNAP's phosphatase activity uncompetitively and its inorganic pyrophosphatase activity mix-competitively. CPPD crystal dissolution activity was also inhibited. I(50) values demonstrated that high cysteine concentration is required to inhibit 50% of enzyme activity. K(I) values suggested that inorganic pyrophosphatase activity is inhibited more than the phosphatase activity. Ca(++) and Mg(++) ion concentrations may regulate this inhibition. CONCLUSION:The control of endogenous inhibitors, such as cysteine, that interfere with TNAP's ability to regulate CPPD crystal formation and dissolution in joints could be a potential therapeutic option for CPPD crystal deposition disease.
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Heparin cofactor II: a new marker for pre-eclampsia.

Bellart J, Gilabert R, Cabero L, Fontcuberta J, Monasterio J, Miralles RM.

Unitat de Medicina Materno-fetal, Hospital Universitari de Tarragona Joan XXIII, Universitat Rovira i Virgili, Spain. jbellarta@meditex.es

The plasma levels of heparin cofactor II were determined in pregnant women who were either normotensive, or had essential hypertension, gestational hypertension or pre-eclampsia during the third trimester and 72 h after delivery. Heparin cofactor II levels in the pre-eclampsia group were depressed. The clinical relevance of this finding is the potential utility of heparin cofactor II plasma levels in the differential diagnostic between non-proteinuric hypertension and pre-eclampsia.
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Heparin cofactor activity and antithrombin III antigen levels in preeclampsia.

Friedman KD, Borok Z, Owen J.

It has been reported that patients with preeclampsia have decreased levels of antithrombin III heparin cofactor and that the degree of depression parallels the severity of disease. To determine the time course of development and resolution of this deficiency, and to gain insight into the cause of this deficiency, plasma antithrombin III antigen and heparin cofactor activity levels were measured serially in 11 women with mild preeclampsia. Although the ATIII antigen level remained stable during the antepartum period, the level of heparin cofactor was noted to fall progressively during the antepartum period. Both ATIII antigen and heparin cofactor increased promptly postpartum. The discrepancy between the levels of ATIII antigen and heparin cofactor activity suggests that in both mild and severe preeclampsia there is utilization of antithrombin III to form inactive protease inhibitor complexes.
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Antithrombin III levels in preeclampsia.

Aghai E, Brunstein J, Quitt M, Abramovici H, Froom P.

Institute of Hematology, Lady Davis Carmel Hospital, Haifa, Israel.

Antithrombin III (AT-III) activity was measured and compared in 29 patients with preeclampsia and 31 women with normal pregnancies. AT-III levels were 83 +/- 25% in preeclamptic patients with greater than 5 g/l proteinuria compared with 102 +/- 11% in the controls. Less severe proteinuria was not associated with decreased AT-III levels. Multivariate analysis revealed that the duration of pregnancy and the degree of proteinuria had an independent negative effect on AT-III levels. AT-III activity correlated poorly with platelet counts and blood pressure measurements. We conclude that urinary loss appears to be the major mechanisms of lower AT-III levels observed in our patients with preeclampsia.
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Reduced L-arginine level and decreased placental eNOS activity in preeclampsia.

Kim YJ, Park HS, Lee HY, Ha EH, Suh SH, Oh SK, Yoo HS.

Department of Obstetrics and Gynecology, Ewha Womans University MokDong Hospital, Seoul 158-051, Republic of Korea. kkyj@ewha.ac.kr

Nitric oxide is produced enzymatically by the nitric oxide synthase (NOS), which converts L-arginine in the presence of oxygen to L-citrulline and NO. Moreover, it has been reported that asymmetric dimethylarginine (ADMA) acts as is an endogenous inhibitor of endothelial NOS (eNOS) by competing with the enzyme for L-arginine. In this study, we measured L-arginine and ADMA in normal and preeclamptic women, and also investigated the association between the Glu298Asp eNOS gene polymorphism and preeclampsia. Finally, we assessed eNOS expression levels in the placentas of both normal and preeclamptic patients, using Western blot and immunohistochemistry. L-arginine levels were found to be significantly lower in the preeclamptic women than in the normal pregnant women (p=0.02) but there were no significant differences in ADMA levels between the normal and preeclamptic women. We also determined there to be no association between the Glu298Asp eNOS gene and preeclampsia. With regard to placental eNOS expression, we detected a lower degree of eNOS expression in the preeclamptic syncytiotrophoblasts than in the normal syncytiotrophoblasts. We suggest that reduced L-arginine levels, rather than increased ADMA levels, contribute to the development of preeclampsia, and also that decreased placental eNOS expression constitutes a characteristic finding in preeclamptic placentas.
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The role of the L-arginine-nitric oxide pathway in preeclampsia.

López-Jaramillo P, Arenas WD, García RG, Rincon MY, López M.

VILANO Group, Research Institute, Fundación Cardiovascular de Colombia, Floridablanca, Santander, Colombia. joselopez@fcv.org

Preeclampsia (PE) is a major cause of maternal and perinatal mortality, especially in developing countries. Its etiology involves multiple factors, but no specific cause has been identified. Evidence suggests that clinical manifestations are caused by endothelial dysfunction. Nitric oxide (NO), which is synthesized from L-arginine in endothelial cells by the endothelial nitric oxide synthase (eNOS), provides a tonic dilator tone and regulates the adhesion of white blood cells and platelet aggregation. Alterations in the L-arginine-NO pathway have been associated with the development of PE. Various studies, reporting decreased, elevated or unchanged levels of nitrite (NO(2)) and nitrate (NO(3)), two end products of NO metabolism, have been published. Our group contributed to those contradictory reports describing cases of PE with both elevated and decreased levels of NO(2) and NO(3). Apparently, diminished levels of NO could be related to deficiencies in the ingestion of dietary calcium associated to low levels of plasma ionic calcium, which is crucial to the eNOS' activity. Also, low levels of NO could be associated with the presence of eNOS polymorphisms or the presence of increased levels of ADMA, the endogenous inhibitor of NO. High levels of NO associated to low levels of cGMP suggest a decreased bioactivity of NO, which is probably related to an increased degradation of NO caused by a high production of superoxide in states of infection and inflammation. The present article analyses and reviews the reported paradoxical roles of the L-arginine-NO pathway in PE and gives a possible explanation for these results.
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Plasma nitric oxide, endothelin-1, arginase and superoxide dismutase in pre-eclamptic women.

Bernardi F, Constantino L, Machado R, Petronilho F, Dal-Pizzol F.

Laboratório de Fisiopatologia Experimental, Universidade do Extremo Sul Catarinense, Criciúma, Brazil.

AIM: The aim of this study was to determine several parameters of nitric oxide metabolism in pre-eclamptic patients. METHODS: We conducted a nested case-control study at the Department of Obstetrics and Gynecology, São José Hospital, Brazil. Thirty-five pre-eclamptic and 35 normotensive pregnant women were included in the study. Pre-eclampsia was diagnosed as an increase in diastolic blood pressure (BP) of 15 mm Hg and systolic BP of 30 mm Hg at two measurements at least 4 h apart, compared with BP obtained before 20 weeks of gestation, and proteinuria > 0.3 g/24 h in the absence of urinary tract infection. Fasting peripheral venous blood samples were obtained during the antepartum period in pre-eclamptic and control (matched for maternal age and gestational age) patients. RESULTS: Plasma nitrite was significantly lower and plasma endothelin levels were significantly higher in pre-eclamptic women than in normotensive pregnant women. Superoxide dismutase activity was decreased and arginase activity was significantly increased in pre-eclamptic patients when compared to normotensive pregnant women. CONCLUSIONS: We suggested that in pre-eclampsia excessive arginase and low superoxide dismutase activity leads to a decrease nitric oxide levels and oxidative stress, and this may promote microvascular oxidative damage and endothelial dysfunction.
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Peroxynitrite as regulator of vascular prostanoid synthesis.

Schildknecht S, Ullrich V.

Department of Biology, University of Konstanz, P.O. Box M657, Universitaetsstr. 10, 78457 Konstanz, Germany.

Prostanoids and nitric oxide (()NO) are essential modulators of cardiovascular function in health and disease. Among the ()NO-derived species formed in cells, peroxynitrite (ONOO(-)) is generally associated with its role as nitrating agent under severe pathophysiological conditions. This review, however, highlights a physiological role of peroxynitrite as endogenously formed regulator of prostanoid synthesis in the cardiovascular system. Prostaglandin endoperoxide H(2) synthase (PGHS)(1), the central enzyme in the prostanoid pathway was observed to be nitrated and inactivated by high fluxes of peroxynitrite. In contrast, low nanomolar levels, that are formed endogenously in cardiovascular cells, turned out to activate PGHS and therefore prostanoid formation. A further increase in the rates of ()NO and superoxide ((.)O(2)(-)) generation, that can be observed after exposure of vascular endothelial cells to endotoxin, results in enhanced levels of peroxynitrite that were shown to selectively nitrate and inactivate prostacyclin (PGI(2))-synthase as one of the dominating terminal prostanoid synthases in the cardiovascular system. As a consequence, accumulation of the intermediate PGH(2) occurs that is capable to activate the thromboxane A(2) (TxA(2)) receptor on the surface of smooth muscle cells to promote vasoconstriction. The nitration of PGI(2)-synthase thus functions as endogenous posttranslational switch that shuts off the PGI(2)-mediated vasodilatory, anti-aggregatory, and anti-adhesive conditions in order to support the transmigration of immune cells from the blood to the sites of an infection. As a third type of interaction between the ()NO and the prostanoid pathways, an activation of nitrite by the endogenous peroxidase activity of PGHS can lead to an autocatalytic nitration and inactivation of PGHS under conditions of high nitrite and low arachidonic acid levels that mostly prevail in progressive activation stages in cell types that express inducible NOS-2 such as macrophages.
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Monosodium urate and calcium pyrophosphate crystals differentially activate the excitation-response coupling sequence of human neutrophils.

Poubelle PE, De Medicis R, Naccache PH.

Unité de Recherche Inflammation et Immunologie-Rhumatologie, université Laval, Ste Foy, Québec, Canada.

The activation patterns of human neutrophils elicited by unopsonized monosodium urate and calcium pyrophosphate dihydrate crystals were investigated. The parameters chosen, the mobilization of calcium and the synthesis of leukotrienes, are generally accepted to be relevant to the activation of the cells and their pathophysiological roles. Both particles were found to elicit increases in cytoplasmic free calcium and leukotriene synthesis. However, the rank order of potency of these two stimuli was found to be sharply dependent on the test chosen. Monosodium urate crystals were significantly more effective than calcium pyrophosphate dihydrate crystals in terms of calcium mobilization, while the latter are more potent at inducing leukotriene synthesis. These results demonstrate that these two phagocytic particles which are related to separate inflammatory joint diseases differentially activate the excitation-response coupling sequence of human neutrophils.
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Nitric oxide and oxygen radicals in infection, inflammation, and cancer.

Maeda H, Akaike T.

Department of Microbiology, Kumamoto University School of Medicine, Kumamoto, 860-0811, Japan. msmaedah@gpo.kumamoto-u.ac.jp

In recent years, accumulated evidence indicates that free radical species and nitric oxide (NO) or its derivatives are the key denominators in carcinogenesis. Our present topics discussed in this article will focus on the biological significance of free radical generation induced by viral and bacterial infections. In influenza virus infection in mice, the level of xanthine oxidase (XO) at the infected sites was elevated to a great extent. The timing of paralleled induction of XO with that of inducible NO synthase (iNOS) indicates efficient simultaneous reaction: NO + O2*- --> ONOO- (peroxynitrite). Peroxynitrite formation was identified by immunostaining of nitrotyrosine at the local site of infected organs. Peroxynitrite exhibits unique chemical reactivities such as protein nitration, DNA-strand breakage, guanine nitration, etc., which may then bring about not only cytotoxic effect but also mutagenesis. Numbers of evidence in vitro and in vivo show that treatment with chemical carcinogens such as carbon tetrachloride and heterocyclic amines also generated superoxide. The chronic inflammatory reactions, e.g., zymosan- and silica-induced granuloma, revealed very similar free radical generation in vivo. In addition, most experimental solid tumors have elevated levels of iNOS in the tumor tissue, and NO thus generated facilitates vascular permeability, which accelerates nutritional supply to the tumor tissue and hence sustains the rapid tumor growth. These circumstantial evidences suggest that inflammatory responses induced by various pathogens would accelerate mutagenesis as well as tissue damage, whereas NO also sustains more effectively solid tumor growth when normal cells are transformed to tumor or carcinoma cells by the host-derived free radical species.
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Interaction between common folate polymorphisms and B-vitamin nutritional status modulates homocysteine and risk for a thrombotic event.

Yates Z, Lucock M.

Academic Unit of Paediatrics and Obstetrics and Gynaecology, D Floor, Clarendon Wing, Leeds General Infirmary, University of Leeds, Leeds, West Yorkshire LS2 9NS, UK.

We have assessed the relationship between homocysteine, its thiol metabolites, specific folate coenzymes, and vitamin B12 according to the two main functionally relevant genotype-genotype categories that maintain the balance between homocysteine transsulphuration to cysteine, and homocysteine remethylation via folate dependent methionine biosynthesis, namely 2756A-->G-MS/66A-->G-MSR and 677C-->T-MTHFR/1298A-->C-MTHFR. We examined 152 individuals who were being treated for either thromboembolic (TE) or non-thromboembolic (non-TE) events. Chi2 test for linear trend in odds ratio provides reasonable evidence for an altered risk of thromboembolism within the range of compound MS/MSR genotypes encountered (wt/wt-->recessive/recessive) (p< or =0.05), but not within the same range of MTHFR/MTHFR genotypes. Logistic regression analysis of the risk for a TE event gave OR=0.49 (95% CI, 0.26-0.92; p=0.026) for 2756A-->G-MS, OR=1.08 (95% CI, 0.65-1.78) for 66A-->G-MSR, OR=1.19 (95% CI, 0.69-2.06) for 677C-->T-MTHFR and OR=0.98 (95% CI, 0.52-1.85) for 1298A-->C-MTHFR. When genotypes were examined individually, one-way ANOVA showed only 677C-->T-MTHFR (p=0.005 [TE]) and 2756A-->G-MS (p=0.005 [non-TE] and p=0.0006 [all subjects]) influence homocysteine. One-way ANOVA also showed that MTHFR/MTHFR compound genotype significantly influences TE homocysteine distribution (p=0.044), but no other variable. In MS/MSR, homocysteine distribution is not significantly affected in TE subjects, but approaches significance in non-TE individuals (p=0.062). However, the increased power obtained when all subjects are analysed demonstrates a significant influence of MS/MSR upon homocysteine distribution (p=0.008). Other significant influences of MS/MSR were on total cellular 5-methyl-H4folate in non-TE subjects (p=0.042) and vitamin B12 in TE subjects (p=0.018). Given the central role of vitamin B12 in MS/MSR activity, 5-methyl-H4folate and homocysteine were also looked at by vitamin B12 quartile, independent of genotype: Vitamin B12 quartile significantly affected homocysteine distribution in TE (p=0.013) but not non-TE individuals, with no effect on 5-methyl-H4folate distributions. Similarly, the prevalence of clinical phenotypes (p=0.013) and of 'high risk' 2756A-->G-MS wildtypes (p=0.039) was associated with the disposition of homocysteine/B12 in TE but not non-TE subjects. Overall, results indicate compound MS/MSR genotype is associated with risk for a TE event. This may be related to variation in activity of the functional enzymes coded for by polymorphic forms of compound MS/MSR, resulting in altered catalytic cycling of methylcobalamin/cob(I)alamin, which in turn influences Hcy (and total 5-methyl-H4folate). The effect on vitamin B12 is greater in TE than non-TE subjects. The compound MTHFR/MTHFR genotype also influences variation in Hcy in TE subjects, but seemingly without the same level of mediation by vitamin B12. These results are consistent with accepted paradigms and offer a plausible explanation for the effect and interaction of specific SNPs in the TE phenotype. The biological implications of the limited number of MTHFR/MTHFR mutant alleles that can coexist, usually no more than two, may be explained by the serious consequences to folate status that these genotype combinations precipitate. We show that lowering of all folate 1-C pools occurs in the rare ct/cc compound genotype, except for the 5,10-methenyl-H4folate pool, which expands. 5,10-methenyl-H4folate is the immediate product of 5,10-methylene-H4folate, which is likely diverted away from methionine biosynthesis via the aberrant MTHFR enzyme. Consequences for the methylation cycle may be severe, and in most cases lethal for the developing embryo, where methylation is required for dozens of critical processes, but particularly for maintaining DNA methylation patterns that are now known to regulate the expression of half the complement of human genes via CpG islands located in the 5' promotor region, or within the first few exons of the gene.
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Low-molecular-weight heparin lowers the recurrence rate of preeclampsia and restores the physiological vascular changes in angiotensin-converting enzyme DD women.

Mello G, Parretti E, Fatini C, Riviello C, Gensini F, Marchionni M, Scarselli GF, Gensini GF, Abbate R.

Department of Gynecology, Perinatology and Human Reproduction, University of Florence, Viale GB. Morgagni 85, 50134 Florence, Italy. mellog@unifi.it

Data from literature report that angiotensin-converting enzyme (ACE) insertion/deletion (I/D) polymorphism affects the recurrence of preeclampsia and that low-molecular-weight heparin (LMWH) prevents adverse outcomes in thrombophilic women. We investigated the effect of LMWH on the pregnancy outcome, on maternal blood pressure values, and on uteroplacental flow in ACE DD nonthrombophilic women with history of preeclampsia. Eighty nonthrombophilic ACE DD women were randomized in 2 groups: 41 treated with dalteparin 5000 IU/day and 39 untreated (control group). Women underwent 24-hour automated blood pressure monitoring in the preconceptional period and every 2 weeks from weeks 8 to 36 and transabdominal color flow/pulsed Doppler examination at weeks 16, 20, and 24. LMWH reduced the risk of clinical negative outcomes (74.1% reduction of preeclampsia and 77.5% reduction of fetal growth restriction) and the severity (88.3% reduction of early onset of preeclampsia and 86.4% reduction of early onset of fetal growth restriction). In treated women, the relative risk for preeclampsia was 0.26 (P=0.02), and the relative risk for fetal growth restriction was 0.14 (P<0.001). Systolic (P=0.002) and diastolic (P=0.002) blood pressures, as well as awake (P=0.04) and asleep (P=0.01) period values, and the resistance indexes of both uterine arteries (P=0.002) were lower in the treated group. LMWH reduces the recurrence of preeclampsia, of negative outcomes, and the resistance of uteroplacental flow, and also prevents maternal blood pressure increase in ACE DD homozygote women with a previous history of preeclampsia.
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