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INVESTIGATING THE BARRIER FUNCTION OF PLACENTA

IN RELATION TO THE HLA ANTIBODIES

R. G. Roussev, M. G. Minev

(Submitted by Academician R. Popivanov on September 18, 1984)

It is well known that in the serum of the mother it is possible to discover lymphocytotoxic HLA antibodies which have appeared as a result of the immunization .by the HLA antigens of the foetus, inherited from the father, lacy-hat these antibodies normally are not found in the foetus. There are only isolated reports that it is possible to have such a penetration, which may lead to the appearance of different anomalies in the foetus. Most authors believe that the reason for this protection of the foetus is the placenta, which is a zone of contact and exchange between the foetus and the organism of the mother. It has been proved that certain cells from the trophoblast express HLA antigens on their surface and the placenta binds HLA antibodies [

Our aim was to prove the sorption by the, placenta of HLA antibodies by surveying also the immunological specificity of this process.

In addition to inducing HLA-specific antibody formation in the mother, the foetal lymphocytes may also be special sorbents for these antibodies. It may be assumed that this is one of the ways of eliminating the immunogenic activity of the foetal lymphocytes penetrating the organism of the mother.

7. Acta Eur Fertil. 1991 May-Jun;22(3):181-7.
A role for TLX antigens in pregnancy.

Roumen G Roussev, Vanderpuye OA, Wagenknecht DR, McIntyre JA.

Center for Reproduction and Transplantation Immunology, Methodist Hospital for

Indiana, Indianopolis 46202.

Maternal responses to allotypic TLX antigens are proposed as necessary in the

immunological maintenance of human pregnancy. The TLX antigens are strategically 

and strongly expressed in semen and on the extraembryonic tissues which form the 

anatomical materno-fetal interfaces. Recent findings suggest that CD 46 proteins 

(a membrane cofactor which protects self tissues from autologous complement

damage) in association with the activated complement component, C 3b produce a

novel antigenic epitope recognized by both rabbit and human anti-TLX antisera.

Control of TLX immunity involves an idiotype-antiidiotype network. We now report 

the development of rabbit antiidiotypes specific for cross-reactive idiotypes on 

human anti-TLX IgG antibodies. These antiidiotypes appear to recognize different 

TLX allotypes and will be useful for gaining additional insight into the

immunogenetics of human reproduction.

8. J Reprod Immunol. 1993 Sep;25(1):15-29.
Phenotypic characterization of normal human placental mononuclear cells.

Roussev RG, Higgins NG, McIntyre JA.

Methodist Center for Reproduction and Transplantation Immunology, Methodist

Hospital of Indiana, Indianapolis 46202.

The placenta is a rich source of immunocompetent cells. We have studied the

phenotype, number and origin of placental mononuclear blood cells isolated from

32 normal term placentae using 4 color flow cytometry. Respective maternal and

cord blood leucocyte preparations were also compared. Placental tissue without

extraembryonic membranes was cut into small pieces and divided. One portion was

washed extensively with ice-cold PBS. Both tissue portions were disrupted in a

blender and cells were dissociated by using a 180 mu sieve. Leucocytes were

isolated by Ficoll-Hypaque density gradient centrifugation. Maternal and cord

bloods were HLA typed and in cases of HLA-A2 or B7/40 disparity, monoclonal

anti-HLA antibodies to these antigens showed that unwashed placental tissue

contained 35% maternal and 65% fetal cells. This ratio, however, was not

reflected for a given cell phenotype. In comparison, washed placental tissue

contained cells of fetal origin only. Both unwashed and washed placental tissue

contained fewer CD3 and CD4, but more CD8 cells than maternal and cord blood.

Markers of NK cells such as, CD16, CD56, and CD57 showed this cellular phenotype 

to be 15 times more abundant in the placental preparations than in cord and

maternal blood. The quantitative differences between peripheral blood and

placental CD8 and NK cells were further explored with an antiprogesterone

receptor antibody in combination with anti-CD8, anti-CD57 and anti-HLA-DR. The

number of progesterone receptor (PGR) positive cells was three times higher in

placental tissues than in cord or maternal blood. These data indicate that the

phenotypic frequencies of certain placental leucocytes are significantly

different from maternal and fetal peripheral blood. Progesterone and the presence

of PGR may be important in the differential retention of placental leucocytes.

9. Am J Reprod Immunol. 1995 Feb;33(2):171-5.

Validation of an embryotoxicity assay.

Roussev RG, Stern JJ, Thorsell LP, Thomason EJ, Coulam CB.

Genetics & IVF Institute, VA 22031, USA.

PROBLEM: Culture of mouse blastocysts has served as a tool for identifying

various embryotoxic factors in human serum. While inactivated, sera from

recurrently aborting women inhibit mouse blastocyst development in vitro.

Variation in results from individual serum samples has limited the usefulness of 

this assay in establishing a new classification of idiopathic recurrent

spontaneous abortion (RSA).

METHOD: Two-cell embryos were collected from superovulated mated CB6F1/J mice and

cultured in Ham's F-10 media supplemented with 10% fetal bovine serum (FBS) or

tested human serum at 37 degrees C with 5% CO2 and high humidity. Each sample was

assayed in triplicate using three mice with at least five embryos from the same

mouse per dish. Development was evaluated at 72 h and the frequency of atretic

embryos was recorded.

RESULTS: Intrasample (interassay) variation yielded a coefficient of variation of

9%. When repeated, samples from a given individual were evaluated and the

coefficient of variation was 8.7%. Interoperator variability was 4% interassay

and 2% intrassay. Atresia of embryos was 23% when incubated with FBS (N = 122),

21% in FC (N = 122), and in the sera of patients with RSA 34.6% (N = 95). Results

of percentage of atresia from the fertile control group had a nonparametric

distribution. Using 2.2 multiples of the median to determine the 95% confidence

interval, a threshold at 44.0% of atresia was established.

CONCLUSIONS: The critical step in maintaining low variability in this bioassay is

to control mouse variability by averaging the percentage atresia from different

mice as embryo donors for each tested serum. A subgroup of 24% (23/95) RSA

patients who displayed embryotoxic activity was identified with a specificity of 

95% and positive predictive value of 83%, P = 0.001.

37. Fertil Steril. 2009 Jun;91(6):2408-13. (E-pub 2009 Apr 25).
How to predict implantation? No correlation between embryonic aneuploidy and soluble human leukocyte antigen G-concentrations.

Coulam CB, Roussev RG, Lerner S, Zlatopolsky Z, Ilkevitch Y, Tur-Kaspa I.

Rinehart Center for Reproductive Medicine, Evanston, Illinois, USA.

OBJECTIVE: To determine if soluble human leukocyte antigen-G (sHLA-G)

concentrations in spent culture media may assist in identifying the normal embryo

for implantation.

DESIGN: Prospective blinded comparative study.

SETTING: Reproductive genetic and reproductive medicine centers.

PATIENT(S): One hundred and sixteen embryos obtained from eight patients

undergoing in vitro fertilization (IVF) with preimplantation genetic diagnosis

(PGD).

INTERVENTION(S): Culture media obtained 2 days after fertilization were analyzed 

for sHLA-G concentrations using an enzyme-linked immunosorbent assay (ELISA)

assay. A sHLA-G concentration of >or=1.9 mIU/mL was considered a positive

predictor for successful implantation. Polar bodies and blastomeres from day-3

embryos were tested by PGD for 5 to 11 chromosomes: 8, 9, 13, 15, 16, 17, 18, 21,

22, X, and Y.

MAIN OUTCOME MEASURE(S): The results of the sHLA-G concentrations were compared

with the results of the PGD analyses.

RESULT(S): We found an sHLA-G concentration >or=1.9 mIU/mL in 48% (56 out of 116)

and normal PGD results in 52% (57 out of 116) of embryos. Of the embryos with

normal PGD results, 46% (26 out of 57) had sHLA-G concentrations >or=1.9 mIU/mL. 

Among the embryos with sHLA-G >or=1.9 mIU/mL, 46% (26 out of 56) had normal PGD

results, and 21% of embryos displayed both normal PGD results and sHLA-G >or=1.9 

mIU/mL.

CONCLUSION(S): No correlation between concentrations of sHLA-G in embryo culture 

media and PGD results of an embryo's aneuploidy were observed.

40. Fertil Steril. 2010 May 1;93(7):2441-3. (E-pub 2009 Dec 4).
Prevalence of antiphospholipid antibodies among women experiencing unexplained infertility and recurrent implantation failure.

Sauer R, Roussev RG, Jeyendran RS, Coulam CB.

National Institute of Perinatology, Mexico City, Mexico.

The prevalences of antiphospholipid antibodies (APAs) among 1,325 women with a

history of unexplained infertility and 676 women experiencing recurrent

implantation failure were compared with 789 women experiencing recurrent

pregnancy loss and 205 fertile control women. Eight percent and 9% of women with 

a history of unexplained infertility and recurrent implantation failure had more 

than one positive APA compared with 1.5% of fertile negative control women and

11% of positive control women experiencing recurrent pregnancy loss.

39. J. Men’s Health,  Vol 6, Issue 1, Pages 50-55 (March 2009)

Flow cytometric measurement of sperm nuclear DNA fragmentation in infertile men with normal standard sperm parameters

Tzvetan H. Lukanov, MD, PhD
a

 HYPERLINK "http://www.jmhjournal.org/article/S1875-6867(08)00154-1/" \l "cor1" \o "" 
, Danail I. Lichev, MDb, Emiliana I. Konova, MD, PhDb, Alkan I. Emin, MDb, Nina P. Ayvazovac, Anjelika V. Velkova, MD, PhDd, Roumen G. Roussev, MD, PhDe
Abstract 

Background
Male-factor infertility plays a role in approximately 50% of infertile couples. In at least 30% of cases, repeated standard semen analyses of the male partner of an infertile couple reveal normal results. When diagnostic work-up of the female partner is also normal, they are classified as idiopathic. The objective of this study was to evaluate the levels of sperm nuclear DNA fragmentation in a population of infertile men with normal standard semen parameters and to compare their results with those from men who had abnormal semen parameters, as well as with a control group of fertile men.

Methods
Semen samples were obtained from 202 infertile men and 30 fertile donors. Standard semen analysis was performed according to the World Health Organization guidelines. Flow cytometry has been extensively used to study sperm DNA fragmentation and the results are expressed as the percentage of sperm DNA fragmentation index (DFI).

Results
Of the 202 patients, 48 (23.8%) had normal standard sperm parameters, while 154 (76.2%) had an abnormality in one or more of these parameters. DFI in infertile men with normal sperm parameters was significantly higher than in fertile donors (p[image: image2.png]
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0.03), but not significantly different from infertile men with abnormal sperm parameters (p[image: image4.png]
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0.10). There were statistically significant negative correlations between DFI and the percentage of motile sperm from infertile men with abnormal and normal semen parameters, but not in fertile donors (r[image: image6.png]
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0.0001, respectively).

Conclusion
Sperm from infertile men with normal standard sperm parameters may have significant levels of DNA fragmentation that are comparable to levels in infertile men with abnormal sperm parameters. Sperm DNA fragmentation analysis is an independent test of sperm quality and has an important diagnostic value in the evaluation of male infe

35. J Assist Reprod Genet. 2008 Apr;25(4):119-22.
Association of progesterone receptor polymorphisms with recurrent implantation  failure after in vitro fertilization and embryo transfer.

Coulam CB, Jeyendran RS, Roussev RG.

Pregnancy Success Center of Rinehart Center for Reproductive Medicine, Evanston, 

IL, USA. cbcoulam@aol.com

INTRODUCTION: Progesterone is the hormone of pregnancy and is required for its

initiation. The actions of progesterone are mediated by the progesterone

receptor. Polymorphic variants of human progesterone receptor genes have been

implicated in implantation failure.

MATERIALS AND METHODS: We, therefore, investigated the prevalence of H770H (C/T

genotype), V660L polymorphism and a 306 bp Alu insertion in exon 7 of the

progesterone receptor among women with history of recurrent implantation failure 

to determine whether any of these polymorphisms may serve as a risk factor for

implantation failure. DNA was extracted from the buccal swabs obtained from 66

women experiencing implantation failure and 75 fertile control women. PCR

amplification of fragments was purified and the DNA sequenced to identify the

polymorphism. The frequencies for the three variants were 27% for H770H, 21% for 

V660L and 0% for the 306 bp Alu insertion in exon 7 among women with implantation

failure compared with control women of 25% for H770H and 24%for V660L and 0% for 

the 306 bp Alu insertion in exon 7.

DISCUSSION: No significant differences in the overall allelic frequency of

progesterone receptor variants was seen when women experiencing recurrent

implantation failure were compared with control women.

CONCLUSION: We conclude that the H770H and V660L and PROGINS progesterone

receptor polymorphisms are not markers that can identify women at risk for

recurrent implantation after IVF/ET.

36. Am J Reprod Immunol. 2008 Sep;60(3):258-63.
Duration of intralipid's suppressive effect on NK cell's functional activity.

Roussev RG, Acacio B, Ng SC, Coulam CB.

Millenova Immunology Laboratories, Chicago, IL, USA. 

BACKGROUND: In vitro investigations have revealed the ability of intralipids to

suppress natural killer (NK) cytotoxicity. Evidence from both animal and human

studies suggests that intralipid administered intravenously may enhance

implantation and maintenance of pregnancy when the patient has an abnormal NK

cell level or function.

PROBLEM: The aim of this study was to establish the duration and efficacy of

Intralipids suppressive effect on NK cell functional activity.

METHOD OF STUDY: Fifty patients with abnormal NK activity results (NKa) received 

intralipid 20% i.v. (9 mg/mL total blood volume -corresponds to 2 mL of

intralipid 20% diluted in 250 mL saline; or 18 mg/mL - corresponds to 4 mL of

intralipid 20% diluted in 250 mL saline) infusions and their NKa were tested

periodically. The determination of NK cell function was performed by flow

cytometry using K562 cells as targets.

RESULTS: Fifty women with abnormal NKa-testing received intralipid infusions. 39 

(78%) showed NKa suppression within the normal range the first week after

infusion, 11 (22%), showed suppression, but still above the normal threshold.

They received second infusion 2-3 weeks later. In 10, the Nka activity was

normalized the following week. Four patients had three intralipid infusions in

2-week periods in between and after the third infusion, and all showed NKa normal

activity. In 47 patients the suppressive effect of the Intralipid after the

normalization of NKa lasted between 6 and 9 weeks, in two patients this benefit

lasted 5 weeks, and in one patient the effect was 4 weeks.

CONCLUSION: Intralipid is effective in suppressing in vivo abnormal NK-cell

functional activity. The results suggest that Intralipid can be used successfully

as a therapeutic option to modulate abnormal NK activity in women with

reproductive failure.

34. J Assist Reprod Genet. 2007 Jul;24(7):288-95. Epub 2007 Jul 14.
HLA-G and its role in implantation (review).

Roussev RG, Coulam CB.

Millenova Immunology Laboratories, Chicago, IL, USA. 

BACKGROUND: Human leukocyte antigen G (HLA-G) is thought to play a key role in

implantation by modulating cytokine secretion to control trophopblastic cell

invasion and to maintain a local immunotolerance.

METHOD OF STUDY: The literature is reviewed to provide a description of the

genetic background, properties of the protein, and the function of HLA-G. Data

are presented on potential clinical applications of HLA-G including the use of

evaluation of HLA-G gene polymorphisms in the diagnosis of patients experiencing 

recurrent pregnancy loss and evaluation and testing of soluble HLA-G (sHLA-G) in 

embryo culture media for the selection of embryos for transfer after in vitro

fertilization (IVF).

RESULTS: The literature supports a central role of HLA-G for successful

implantation. Of couples experiencing recurrent pregnancy loss, 32% demonstrated 

the -1725G HLA-G polymorphism. Our data showed that when embryos were selected

for transfer after IVF based on culture media concentrations of sHLA-G > or = 2

U/ml and good morphologic grade, a 65% pregnancy rate compared with a 0%

pregnancy rate in those with <2 U/ml sHLA-G.

CONCLUSIONS: HLA-G is important for successful implantation in human beings. The 

HLA-G -725 promoter polymorphism is a risk factor for recurrent miscarriage.

Measurement of sHLA-G in embryo culture media can help select embryos for

transfer after IVF allowing fewer embryos to be transferred in an attempt to

lower multiple gestation rates.

33. Am J Reprod Immunol. 2007 Apr;57(4):262-9.

Natural killer cell functional activity suppression by intravenous

immunoglobulin, intralipid and soluble human leukocyte antigen-G.

Roussev RG, Ng SC, Coulam CB.

Millenova Immunology Laboratories, Chicago, IL 60611, USA. 

PROBLEM: The purpose of this study was to compare the ability of intravenous

immunoglobulin (IVIg), intralipid and soluble human leukocyte antigen (sHLA)-G to

suppress natural killer (NK) cell cytotoxicity in an in vitro assay.

METHOD OF STUDY: Blood samples taken from 275 women experiencing reproductive

failure were analyzed for NK cytotoxicity and the suppression of NK cytotoxicity 

by IVIg 4 and 2 mg/mL (n = 275), intralipid 18 and 9 mg/mL (n = 275) and sHLA-G

70 and 35 ng/mL (n = 50) using immunofluorescent labeled K562 cells as targets

and flow cytometry.

RESULTS: Natural killer cytotoxicity was suppressed in all samples. Among

patients with normal NK cell activity, IVIg suppressed NK cytotoxicity by 44.9

+/- 8.1%, intralipid suppressed NK killing by 45.2 +/- 8.3% and sHLA-G suppressed

by 49.0 +/- 9.2%. When specimens with abnormal NK activity were observed for

suppression of cytotoxicity, IVIg suppressed by 38.9 +/- 5.4%, intralipid

suppressed by 39.8 +/- 6.2% and sHLA-G suppressed by 39.9 +/- 5.0%.

CONCLUSION: Intravenous immunoglobulin, intralipid and sHLA-G suppressed NK cell 

cytotoxicity with equal efficacy in an in vitro assay.

32. Am J Reprod Immunol. 2006 Oct;56(4):230-6.
Which thrombophilic gene mutations are risk factors for recurrent pregnancy loss?

Goodman CS, Coulam CB, Jeyendran RS, Acosta VA, Roussev RG.

Millenova Immunology Laboratories, 233 East Erie Street, Chicago, IL 60611, USA.

PROBLEM: Thrombophilia has been associated with poor obstetrical outcomes. To

determine the association of specific inherited thrombophilias and recurrent

pregnancy loss, 10 thrombophilic genes were investigated.

METHOD OF STUDY: A total of 550 women with a history of recurrent pregnancy loss 

had buccal swabs taken for DNA analyses of the following 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),

methylenetetrahydrofolate reductase (MTHFR) C677T, MTHFR A1298C. The frequencies 

of these mutations were compared with controls published in the literature.

RESULTS: When examined individually, PAI-1 4G/5G (P = 0.009), factor XIII V34L (P

< 0.0001), and homozygous MTHFR C667T (P < 0.0001) correlated significantly with 

recurrent pregnancy loss compared with controls. The frequency of the factor V

Y1702C mutation was extremely low in patients and controls; thus, this gene was

removed from further calculations. The remaining six mutated genes, when analyzed

cumulatively, also corresponded with recurrent pregnancy loss (P < 0.0001).

CONCLUSION: A panel of thrombogenic gene mutations consisting of factor V G1691A,

factor V H1299R (R2), factor II prothrombin G20210A, factor XIII V34L,

beta-fibrinogen -455G>A, PAI-1 4G/5G, HPA1 a/b(L33P), MTHFR C677T, and MTHFR

A1298C can identify individuals at risk for recurrent pregnancy loss.

31. Am J Reprod Immunol. 2006 May;55(5):360-8.
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. 

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.

30. Reprod Biomed Online. 2006 Mar;12(3):322-7.

Multiple thrombophilic gene mutations are risk factors for implantation failure.

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

Pregnancy Success Centre of the Rinehart Centre for Reproductive Medicine,

Chicago, IL, USA. 

While the role of inherited thrombophilia has been accepted as a cause of

recurrent late pregnancy complications, the contribution of mutated thrombophilic

genes to implantation failure has not been studied. Proteins involved in

fibrinolysis are necessary for trophoblast invasion into the endometrium. This

study compared the prevalence of 10 thrombophilic gene mutations among 42 women

with a history of recurrent implantation failure after IVF-embryo transfer with

20 fertile control women. Buccal swabs were taken from all of the women for DNA

analyses. Women with a history of implantation failure after IVF-embryo transfer 

displayed a higher prevalence of PAI-1 4G/5G mutations than controls (P = 0.007).

No differences in the frequency of the other specific gene mutations were

detected. However, the prevalence of total gene mutations among patients with

implantation failure was significantly higher than among controls. More than

three gene mutations among the 10 genes studied were observed in 74% of women

with implantation failure and 20% of controls (P = 0.0004). It is concluded that 

inherited thrombophilias are associated with implantation failure. This

association is manifest by total number of mutations as well as with PAI-1

mutations.

29. Reprod Biomed Online. 2004 Jul;9(1):74-8.
Expression of sHLA-G in supernatants of individually cultured 46-h embryos: a potentially valuable indicator of 'embryo competency' and IVF outcome.

Sher G, Keskintepe L, Nouriani M, Roussev RG, Batzofin J.

Sher Institute for Reproductive Medicine, Las Vegas, NV 89109, USA.

A retrospective cohort study was conducted on 201 women aged 28-44 years, each of

whom underwent one cycle of IVF-embryo transfer with fresh, intracytoplasmic

sperm injection (ICSI)-derived 7- to 10-cell embryos, transferred 72 h after

oocyte retrieval. Samples of media surrounding separately cultured embryos were

collected 46 h post-ICSI and stored for subsequent specific enzyme-linked

immunosorbent assay. A total of 594 embryos (from own or donor oocytes) were

transferred to 201 women. Group A comprised 159 recipients under 39 years and

group B compromised 42 recipients aged 39-44 years. Groups A-1 and B-1 recipients

had at least one embryo that tested above the geometric mean for soluble human

leukocyte antigen-G (sHLA-G) ('positive expression') transferred. In groups A-2

and B-2, all embryos transferred expressed sHLA-G below the geometric mean

('negative expression'). In group A-1, 72/101 women (71%) achieved ultrasound

confirmed (clinical), viable (cardiac activity observed) pregnancies. The

implantation rate per embryo (IR) was 38%. In group A-2, 13/58 (22%) achieved

viable clinical pregnancies. The IR was 9%. In group B-1, the viable clinical

pregnancy rate was 52% (15/29) and the IR was 25% compared with a viable clinical

pregnancy rate of 15% (2/13) and an IR of 5% in group B-2. The results of this

study suggest that by selecting specific embryos for transfer based on their

individual sHLA-G expression, pregnancy and implantation rates can be maximized

while the number of embryos transferred can be reduced, thereby minimizing the

incidence of high-order multiple pregnancies.

28. Am J Reprod Immunol. 2003 Oct;50(4):340-5.
Increasing circulating T-cell activation markers are linked to subsequent

implantation failure after transfer of in vitro fertilized embryos.

Coulam CB, Roussev RG.

Sher Institute for Reproductive Medicine, Chicago, IL, USA. 

PROBLEM: Implantation determines success of in vitro fertilization (IVF) and

embryo transfer (ET) cycles. Data are accumulating to support a role of the

immune system in implantation. Most of the literature addresses the importance of

natural killer (NK) cells in this process. The purpose of the current study is to

examine the role of circulating T cells in implantation failure.

METHOD OF STUDY: Blood from 22 women undergoing IVF/ET during November, 2001, was

drawn on cycle day 9 and analyzed for the percentage of circulating T cells

expressing the activation markers CD69+ and human leukocyte antigen (HLA)-DR and 

the suppressor marker CD11b using immunofluorescence and flow cytometry. These

results were compared with total percentage circulating CD3, CD4 and CD8 cells as

well as NK cells and pregnancy outcome that cycle.

RESULTS: Infertile women had significantly greater expression of the activation

marker of CD69+ among CD8+ and CD4+ T cells and HLA-DR among CD4 cells than

fertile women. No difference in expression of T cell suppressor marker of CD11b

was noted when infertile and fertile women were compared. No correlations were

observed when activated T cells were compared with circulating CD3+, CD4+, CD8+, 

activated NK cells and NK cytotoxicity. CD3+ 4+ HLA-DR+ was expressed

significantly less among successfully pregnant compared with unsuccessfully

pregnant women.

CONCLUSION: T-cell activation markers CD 69+ and HLA-DR+ are associated with

increased implantation failure after IVF/ET.

27. J Assist Reprod Genet. 2003 Feb;20(2):58-62.
Correlation of NK cell activation and inhibition markers with NK cytoxicity among women experiencing immunologic implantation failure after in vitro fertilization and embryo transfer.

Coulam CB, Roussev RG.

Sher Institute for Reproductive Medicine, Chicago, Illinois, USA.

PURPOSE: The pivotal event in determining successful from unsuccessful cycles

after in vitro fertilization is implantation. The purpose of this study was to

compare the percentage of circulating NK cells expressing activation and

inhibition markers between infertile and fertile control women and to determine

the correlation between these markers and those of the NK cytotoxicity activation

assay. Lastly, we wish to determine the ability of each of these markers to

predict pregnancy outcome after IVF/ET (in vitro fertilization/embryo transfer).

METHODS: Blood samples from 22 infertile women undergoing IVF/ET during the

November 2001 cycle were drawn on cycle Day 9 and analyzed for expression of

CD69+, HLA-DR, CD161+, CD94+, and CD158a+ as well as NK cytotoxicity using

immunofluorescent labeling and flow cytometry. Results were compared with those

from 26 fertile control women and correlated to pregnancy outcome that of cycle.

RESULTS: Infertile women had significantly higher expression of NK cell

activation markers of CD69+ and CD161+ than fertile women. NK cytotoxicity

correlated inversely with expression of NK cells bearing the inhibition marker of

CD94+. None of the successfully pregnant women of that cycle had elevated levels 

of NK cytotoxicity whereas 50% of those experiencing a chemical pregnancy loss

and those not becoming pregnant had elevated levels of NK cytotoxicity.

CONCLUSIONS: Immunologic markers can identify mechanisms involved in implantation

failure. Activation markers of CD69+ and CD161+ expressed on NK cells as well as 

NK cytotoxicity can be added to the previously reported risk factors for

immunologic implantation failure.

26. Am J Reprod Immunol. 2002 Nov;48(5):323-8.
Chemical pregnancies: immunologic and ultrasonographic studies.

Coulam CB, Roussev R.

Sher Institute for Reproductive Medicine and Millenova Immunology Laboratories,

Chicago, IL 60610, USA. 

PROBLEM: Implantation of the embryo determines successful from unsuccessful

cycles after in vitro fertilization (IVF) and embryo transfer (ET). The purpose

of this study was to compare immunologic risk factors among women experiencing

implanation failure characterized by a negative pregnancy test after IVF/ET and

those experiencing chemical pregnancies. In addition ultrasonographic measurement

of gestational sac size from 24 to 35 days from last menstrual period (LMP) were 

compared between chemical pregnancies and other pregnancy outcomes.

METHODS OF STUDY: Blood samples from 122 women experiencing IVF implantation

failure with a negative pregnancy test after ET and 20 women with chemical

pregnancies were evaluated for the presence of antiphospholipid antibodies (APA),

antinuclear antibodies (ANA), circulating embryotoxins (ETA) and elevated levels 

of natural killer (NK) cells. Gestational sac size measured from 24 to 35 days

form LMP were compared according to pregnancy outcome: term birth (n = 46),

ectopic pregnancy (n = 49), spontaneous abortion (n = 56) and chemical pregnancy 

(n = 20).

RESULTS: Women experiencing chemical pregnancies had a higher frequency of APA

than women with implantation failure associated with a negative pregnancy test

(80% versus 28%, P < 0.0001). The prevalence of ANA, elevated NK cells and ETA

was not different between the two groups. The mean gestational sac size from 24

to 35 days from LMP did not differ when chemical pregnancies were compared with

pregnancies progressing longer than 35 days. The maximal gestational sac diameter

among chemical pregnancies was 3.8 mm.

CONCLUSION: Mechanisms involved in implantation failure associated with a

negative pregnancy test may be different from those involved in chemical

pregnancies. Chemical pregnancies may be the result of defective angiogenesis.

25. Clinical Application of Immunological Investigations, Vol. 1, 2001, 80-85.

The Distribution of Maternal, Cord and Placental Mononuclear Cell Phenotypes Differ in Normal Pregnancy, Preeclampsia, and Intrauterine Growth Retardation

Roumen G. Roussev

Millenova Immunology Laboratories, Chicago, Illinois, USA

SUMMARY: This is a study of the leukocyte cell phenotypes and progesterone receptor (PGR) positive mononuclear cells from term placentae and matched maternal and cord blood in cases of preeclampsia (PE), intrauterine growth retardation (IUGR) and uncomplicated pregnancies. Term placental, cord and maternal blood samples from 32 normal, 8 PE and 5 lUGR pregnancies were studied by three-color flow cytometric analysis to characterize PGR leukocytes and cellular phenotypes. The phenotypic frequencies of certain placental leukocytes are significantly different from maternal and fetal peripheral blood.

Placental NK and CD8 cells were decreased significantly in PE and IUGR, but T cells were increased in matched maternal and cord bloods. Activated T cells (CD3/DR+) in cord blood were increased significantly in PE, and in both PE and IUGR placental PGR positive cells were decreased.

Placentae from PE and IUGR pregnancies show a striking decrease in NK and CD8 T cells and a loss of PGR cells what may be related to a differential loss of particular cell subpopulations.

24. Human Reproduction vo1.15 no.5 pp.1046-1051, 2000

Ovarian antibodies, FSH and inhibin B: independent markers associated with unexplained infertility*

J.Luborskyl,2,3,4, B. Llanesl, R.G.Roussev3 and C.Coulam3
1-Department of Obstetrics & Gynecology, Rush Medical College,

Chicago IL, and 2-Department of Physiology & Biophysics,

University of Illinois, Chicago, IL, and the 3-Center for Human

Reproduction, Chicago, IL, USA

Premature menopause and unexplained infertility are associated with ovarian antibodies, a marker of ovarian autoimmunity. In premature menopause, FSH is also elevated while in unexplained infertility FSH concentrations are often normal. The relationship of ovarian antibodies and FSH and inhibin B, as markers of follicle function, was investigated in unexplained infertility. Ovarian antibodies were determined by immunoassay in comparison to normal controls (n = 12); 51.9 % were positive at two SD (P < 0.05) and 38.5 % were positive at three SD above the control mean (P < 0.01). In this study three SD above the control mean was considered positive. In unexplained infertility, three out of 10 (30 %) had elevated day 3 FSH (>10 mIU/ml) and ovarian antibodies, while 17/42 (40%) had normal FSH (<10 mIU/ml) and ovarian antibodies. In women with normal FSH, two out of seven (29 %) had low inhibin B concentrations (<33 pg/ml) and ovarian antibodies, and 15/35 (43%) had normal inhibin B concentrations (> 33 pg/ml) and ovarian antibodies. Similarly, when women with and without ovarian antibodies were compared there was no difference in mean FSH or mean inhibin B concentrations. Thus, unlike other endocrine autoimmune disorders, hormone concentrations are not predictors of potential ovarian autoimmunity. This suggests that in unexplained infertility ovarian antibodies are an independent marker of potential ovarian failure, and may precede changes in regulatory hormones.

22. Am J Reprod Immunol. 1999 Dec;42(6):335-46.
Immunodiagnostic evaluation in women with reproductive failure.

Kaider AS, Kaider BD, Janowicz PB, Roussev RG.

The Center for Human Reproduction, Chicago, IL 60610, USA.

PROBLEM: Several immunological factors have been associated with diagnostic

subpopulations of reproductive failure. It is important to determine a trend of

immunological abnormalities among these subpopulations. The purpose of this study

is to assist in the selection of treatment for patients suspected of having

specific diagnoses of reproductive failure.

METHOD OF STUDY: Blood samples from 591 patients were evaluated for the presence 

of antiphospholipid (APA), antinuclear (ANA), and antithyroid (ATA) antibodies,

as well as for lupus anticoagulant (LA), embryotoxic factors (ETF), and elevated 

levels of natural killer (NK) (CD56+) cells, and all tests were performed as a

panel. The patients were grouped into the following diagnostic categories:

recurrent pregnancy loss (n = 302), IVF/ET failure (IVFf, n = 122), unexplained

infertility (n = 97), ovarian dysfunction (n = 47), and endometriosis (n = 23).

The thresholds for positivity and the prevalence of the tested factors among

normal healthy populations have been established by testing 100 or more healthy

male and female individuals with each one of the tests used (general population

control). All tests as panel were performed on 20 normal fertile female

individuals as controls (fertile female controls).

RESULTS: Of all patients with reproductive failure, 75.6% had at least one

abnormal test. The most frequent abnormal result was found to be the elevation of

NK (CD56+) cells (37%), followed by ANA (34%), APA (24%), ATA (19%), and ETF

(11%). Of the recurrent pregnancy loss patients, 74.2% had at least one positive 

abnormal result from all of the tests performed: overall, 70% of women with IVF

failure had at least one abnormal test; of patients diagnosed with unexplained

infertility, approximately 81% had at least one abnormal result; 74.4% of the

patients with ovarian dysfunction and 52% of the patients with endometriosis had 

at least one abnormal result. From normal fertile controls, 10% showed at least

one abnormal test result.

CONCLUSION: APA, ANA, ATA, ETF, and elevated NK (CD56 ) cells are significantly

more prevalent among women experiencing reproductive failure than among the

control group and normal healthy individuals.

23. Hum Reprod. 1999 Oct;14(10):2556-61.
Murine embryos as a direct target for some human autoantibodies in vitro.

Kaider BD, Coulam CB, Roussev RG.

The Center for Human Reproduction, 750 N. Orleans, Chicago, IL 60610, USA.

The involvement of one or another autoantibody in reproductive failure have long 

been thought to be through post-implantation thrombosis and/or peri-implantation 

trophoblast dysfunction and/or maternal hormonal imbalance. It can be postulated 

that the embryo may be a direct target for some autoantibodies prior to

implantation. Mouse embryos have been labelled and cultured with affinity

purified immunoglobulin (IgG) and IgA from positive for antiphospholipid antibody

sera, as well as IgG from positive for antinuclear antibody sera and positive for

antithyroid antibody sera. Intact IgG and IgA from healthy individuals were used 

as controls. All embryos cultured with purified antiphospholipid IgG or IgA, and 

anti-nuclear IgG exhibited strong immunofluorescence. No difference in

fluorescent intensity was observed whether antiphospholipid or anti-nuclear

antibodies were used, but the pattern of antibody distribution seemed to be

different. Antiphospholipid IgG was more dominant on the zona pellucida, while

antiphospholipid IgA and antinuclear IgG had predominant distribution on the

embryonic cells. None of the embryos cultured with antithyroid IgG or with

control immunoglobulins showed strong immunofluorescence. Embryos cultured with

purified antiphospholipid and antinuclear immunoglobulins experienced significant

growth impairment or death compared to those cultured with antithyroid or control

immunoglobulins.

20. Am J Reprod Immunol. 1998 Feb;39(2):89-95.
Anti-endothelial cell antibodies: another cause for pregnancy loss?

Roussev RG, Stern JJ, Kaider BD.

Center for Human Reproduction, Chicago, Illinois 60610, USA.

Erratum in Am J Reprod Immunol 1999 Feb;41(2):168.

PROBLEM: Previous studies demonstrated that unique tissue-specific antigens

expressed on vascular endothelial cells can serve as immunogens, and the apparent

association between transplant rejection and antiendothelial cell (EC) antibodies

is well established. A common feature of some placentas from women with recurrent

pregnancy loss is the diffuse formation of microthrombi associated with changes

in thromboresistant properties of endothelial cells, similar to the findings in

rejected organs. Therefore, the prevalence of anti-EC antibodies in patients with

recurrent pregnancy loss and the role of these antibodies in cultured human

endothelial cells from umbilical cord vein were studied.

METHOD OF STUDY: To evaluate the frequency of anti-EC antibodies, sera from 160

nonpregnant patients with recurrent pregnancy loss after absorption with pooled

platelets and pooled leukocytes were tested using cultured human umbilical cord

vein endothelial cells (HUVEC) by flow cytometry. To study the role of anti-EC

antibodies, purified anti-EC IgGs were added to HUVEC cultures and hemostatic,

fibrinolytic, and anticoagulation pathway markers (tissue factor, tissue

plasminogen activator, palsminogen-activator inhibitor, thrombomodulin,

heparan-sulfate proteoglican, antithrombin III, von Willebrand factor, CD54,

human leukocyte antigens-DR, and transferin receptor) were detected by specific

antibodies and flow cytometry. Immunoblotting analyses were done by using

purified anti-EC IgGs against cell membrane proteins from endothelial cells and

leukocytes extracted by detergent solubilization.

RESULTS: Thirty-nine (24%) of the patients were positive for EC antibodies.

Antipaternal lymphocyte antibodies were tested as well and were found in 37 (23%)

of the patients as 25 sera (15.6%) showed reactivity with both EC and

lymphocytes. Certain patient sera were reactive with HUVEC lines from some but

not other umbilical cords, which suggests allotypy. Sera from 70 normal healthy

male and nonpregnant female controls did not react with any of the individual

HUVEC lines used. The purified anti-EC immunoglobulin G (IgGs) recognized bands, 

from HUVEC surface membrane protein preparations, with molecular weights of 120

kDa. Both hemostatic and fibrinolytic pathway markers were found activated in the

presence of anti-EC IgGs, suggesting an altered endothelial cell surface

activation state.

CONCLUSIONS: The results indicate that anti-EC antibody is another marker for a

subset of recurrent spontaneous aborters who may have activation of hemostasis

and fibrinolysis as a mechanism involved in their losses.

21. J Assist Reprod Genet. 1997 Nov;14(10):603-8.
Antiphospholipid antibodies associated with implantation failure after IVF/ET.

Coulam CB, Kaider BD, Kaider AS, Janowicz P, Roussev RG.

Center for Human Reproduction, Chicago, Illinois 60610, USA.

PURPOSE: Our purpose was to determine the specific antiphospholipid antibodies

(APAs) that should be evaluated to identify individuals at risk for implantation 

failure associated with reproductive autoimmune failure syndrome (RAFS).

METHODS: The prevalence of APAs among 312 women with implantation failure was

compared with that of 100 fertile control women. To be included in the

implantation failure group, each woman had to have had at least 12 embryos

transferred without subsequent positive pregnancy test. Enzyme-linked

immunoabsorbant assay was used to measure IgG, IgM, and IgA anticardiolipin,

antiphosphatidyl ethanolamine, antiphosphatidyl inositol, antiphospatidic acid,

anti-phosphatidyl glycerol, antiphosphatidyl choline, and antiphosphatidyl

serine.

RESULTS: When the values for each of the seven APAs in three isotypes were

compared between women with implantation failure and the control population, all 

of the APAs tested had a significantly higher frequency among women with

implantation failure. Positive APAs were detected in 69 (22%) of the 312 women

with implantation failure compared with 5 (5%) of the 100 control women (P <

0.0001). Anticardiolipin antibodies were found in 13 (4%) of the 312 women with

implantation failure and none of the controls. Fifty-six (18%) of the 312 with

implantation failure were negative for anticardiolipin antibodies but had

positive values of other APAs.

CONCLUSIONS: A complete APA panel using seven isotypes is necessary for

diagnosing implantation failure associated with RAFS. If only anticardiolipin

antibody is measured, 4% (13/312) of the positive APAs are detected, and 81%

(56/69) of women with implantation failure associated with RAFS will have the

diagnosis missed.

19. Mol Hum Reprod. 1996 Nov;2(11):883-7.
Embryonic origin of preimplantation factor (PIF): biological activity and partial characterization.
Roussev RG, Coulam CB, Kaider BD, Yarkoni M, Leavis PC, Barnea ER.

Center for Human Reproduction, Chicago, IL, USA.

Preimplantation factor (PIF) is detected in the serum of women shortly after

fertilization; its origin, however, has not been established. In this study, the 

embryonal origin of PIF was investigated and partial characterization of the

factor was carried out. Culture media from viable human 2-8-cell stage embryos

and mouse 2-cell-blastocyst stage embryos were analysed using the

lymphocyte/platelet binding assay (LPBA). The assay was performed by combining

culture media with donor O+ type blood-derived lymphocytes/platelets, complement 

and an antibody against CD2. Increased autorosette formation between lymphocytes 

and platelets (> 9%) was an indication for the presence of PIF. In addition, the 

effect of platelet-activating factor (PAF) and chaperonin 10 on PIF activity was 

determined. Partial purification of PIF was carried out using gel filtration and 

reverse-phase high purification liquid chromatography (HPLC), followed by mass

spectrometry. Culture media of single human viable fertilized oocytes were

negative for PIF; however, the 10-fold concentrated medium was positive for PIF. 

In medium in which five or more mouse embryos were cultured, PIF activity was

observed starting at the morula stage and was higher by the blastocyst stage.

Addition of PAF or chaperonin 10 to the PIF assay did not elicit a specific

effect on PIF activity. Chromatographic data suggest that PIF activity is due to 

low molecular weight proteins. PIF appears to be a low molecular weight protein

which is derived from viable preimplantation embryos. It is different from PAF or

chaperonin 10. Its final characterization will be valuable for better

understanding of maternal recognition of pregnancy and implantation.

16. Am J Reprod Immunol. 1996 Apr;35(4):415-20.
Laboratory evaluation of women experiencing reproductive failure.

Roussev RG, Kaider BD, Price DE, Coulam CB.

Genetics and IVF Institute, Fairfax, VA 22031, USA.

Reproductive life table analysis indicates that the majority of reproductive

failures result from post fertilization failures, whether before or after

implantation. It is important to have a set of tests to clarify the diagnosis of 

the reproductive failure so that appropriate therapy can be instituted. To

determine the frequency of abnormal immunologic tests among women experiencing

reproductive failure, 108 patients were evaluated for the presence of

antiphospholipid antibodies (APA); lupus anticoagulant (LA);

thyroid-thyroglobulin and microsomal antibodies (TGT); embryotoxic factor (ETA); 

and systemic CD56+/CD16- cells. The frequency of abnormal results obtained from

testing for APA, LA, TGT, ETA, and CD56+/CD16- cells among 108 patients with

diagnoses of recurrent pregnancy loss (RPL)(n = 45), unexplained infertility (n =

45) including IVF failure (n = 10), endometriosis (n = 10), premature ovarian

failure (n = 5), and polycystic ovaries (n = 3) were compared with 15 normal

controls. Seventy of one hundred eight (65%) women experiencing reproductive

failure had at least one positive test, compared to 1 of 15 (7%) controls (P =

0.0001). Presence of phospholipid antibodies was the most frequently abnormal

result followed by elevated CD56+/CD 16 cells. The prevalence of a particular

abnormal test varied among the diagnoses. The most frequent abnormal test among

women with RPL was an increased percentage of CD56+/CD16- cells (40%), followed

by APAs (29%), TGT (9%), and ETA (7%). The most frequent abnormal result among

women with unexplained infertility was the presence of APAs (42%), followed by

CD56+/CD16- cells (16%), ETA (16%), and TGT (9%). APA, CD56+/CD16- cells, ETA, and TGT are useful tools to assist in the diagnosis of reproductive failure.

18. Am J Reprod Immunol. 1996 Apr;35(4):388-93.
Antiphospholipid antibody prevalence in patients with IVF failure.

Kaider BD, Price DE, Roussev RG, Coulam CB.

Genetics and IVF Institute, Fairfax, VA 22031, USA.

Antiphospholipid antibodies (APAs) have been associated with reproductive

wastage. The purpose of this study was to establish the prevalence of APAs in

women who have had at least 12 embryos transferred during several in vitro

fertilization (IVF) cycles without ensuing pregnancy. Sera from 42 women with IVF

failure and 42 women who successfully conceived after IVF were tested for the

presence of APAs by ELISA. Successful post-IVF pregnancy was determined by

obtaining two consecutive rising beta-hCG levels followed by an ultrasound to

confirm a viable conceptus. The sera were tested for three isotypes of antibody: 

IgA, IgG, and IgM against seven phospholipids: cardiolipin (CL),

phosphatidylethanolamine (PE), phosphatidylinositol (PI), phosphatidic Acid (PA),

phosphatidyl-glycerol (PG), phosphatidylcholine (PC), and phosphatidyl-serine

(PS). From the IVF failure group, 11/42 (26.2%) were positive for APAs. From the 

control group, 2/42 (4.8%) were found positive only for IgA against PE. The

difference between IVF failure and successful IVF groups was significant (P =

0.01). These results suggest that antiphospholipid antibodies should be

considered an important marker for increased risk of IVF failure. Patients who

are involved with an IVF program should be tested for the presence of APAs prior 

to initiation of an IVF cycle.

17. Am J Reprod Immunol. 1996 Mar;35(3):281-287.
Development and validation of an assay for measuring preimplantation factor (PIF) of embryonal origin.

Roussev RG, Coulam CB, Barnea ER.

Reproductive Immunology, Genetics and IVF Institute, Fairfax, VA 22031, USA.

PROBLEM: Tests to determine presence of embryos prior to implantation are needed.

METHODS: Sera from women after embryo transfer were tested for preimplantation

factor (PIF) using the lymphocyte/platelet binding assay. Autorosettes were

counted using blood type O+ donor lymphocytes and platelets incubated with

blinded serum in the presence of antiCD2 antibody and rabbit complement. Human

chorion gonadotropin (hCG) concentrations were determined 7 days later and

compared with results of the lymphocyte/platelet assay. Implantation was

confirmed by ultrasonographic evidence of presence of an intrauterine gestational

sac. The roles of platelet activating factor (PAF) and chaperonin 10 in the

observed phenomena were studied experimentally.

RESULTS: Significantly more lymphocyte/platelet rosette formations were observed 

when sera from women who successfully implanted were compared to sera from women 

who failed to implant. Neither PAF nor chaparonin added to the tested sera

controls influenced the percentage of lymphocyte/platelets rosettes.

CONCLUSIONS: PIF is a likely candidate to be the next frontier of diagnosing the 

presence of viable preimplantation embryos in vivo.

11. Am J Reprod Immunol. 1995 Dec; 34(6):338-41.

Prevalence of embryotoxic factor in sera from women with unexplained recurrent  abortion.

Thomason EJ, Roussev RG, Stern JJ, Coulam CB.

Genetics & IVF Institute, Fairfax, VA 22031, USA.

PROBLEM: The presence of embryotoxic factors in sera from women with recurrent

spontaneous abortion (RSA) has been proposed as a basis for classification of

unexplained RSA. To determine the prevalence of circulating embryotoxins among

women with idiopathic RSA, sera from 160 women were studied using the mouse

blastocyst assay.

METHODS: Two-cell embryos were collected from superovulated mated (CB6F1/J mice

and cultured in media supplemented with fetal bovine serum (FBS) or 10% serum at 

37 degrees C with 5% CO2 and high humidity. Each assay was run in triplicate

using three mice with at least five embryos from each mouse. Results were

determined by calculating the average percentage atresia for each mouse. FBS,

known to support embryo proliferation, was used to control in each assay.

RESULTS: The prevalence of embryotoxic factors among women experiencing RSA was

24.4% (39/160). There is no correlation found between the presence of

embryotoxicity and phospholipid antibodies, lupus anticoagulant, and

thyroglobulin/microsomal antibodies.

CONCLUSION: The embryotoxicity assay can serve as a basis for a new approach for 

classification of unexplained recurrent spontaneous abortion.

10. Thrombosis Research, Vol. 79, No. 2, pp. 175-186,1995

ANTITHROMBIN BINDING BY HUMAN UMBILICAL VEIN

ENDOTHELIAL CELLS: EFFECTS OF EXOGENOUS HEPARIN

Anna C. Justus2, Roumen Roussev3, Jennifer L. Norcross2, and W. Page Faulk2  

2-Methodist Hospital, CRTI, 1701 N. Senate Blvd., Indianapolis, IN 46202. 3-Genetics

and IVF Institute, Fairfax, VA,

Abstract:


Human umbilical vein endothelial cells cultured in growth media that did not contain exogenous heparin were found to grow less well while binding significantly more antithrombin (AT) than comparable cells cultured in growth media that did contain exogenous heparin (90 pg/ml). The binding of AT to plasma membranes of cultured endothelial cells was measured immunologically by flow cytometry. This binding was eliminated completely by reacting the cells with heparinase III before incubating them with AT, indicating that the most likely heparinase-sensitive process responsible for AT binding to plasma membranes was heparan sulfate proteoglycan. Increased AT binding also was promoted by addition of heparin-binding molecules (protamine, AT, or ECGF) to growth media, and the effects of other glycosaminoglycans and dextran on AT binding were found to be dependent on their sulfation. Thus, one response of endothelial cells to heparin deficiency is up-regulation of the ability to bind AT to plasma membranes.

13. Am J Reprod Immunol. 1995 Aug;34(2):88-92.
Preimplantation factor (PIF) predicts subsequent pregnancy loss.

Coulam CB, Roussev RG, Thomason EJ, Barnea ER.

Genetics & IVF Institute, Fairfax, VA 22031, USA.

PROBLEM: To evaluate the ability of preimplantation factor (PIF) measured in the 

lymphocyte/platelet binding assay (LPBA) to predict subsequent spontaneous

abortion.

METHOD: Serum from 57 women experiencing first trimester pregnancy losses were

studied using the LPBA (46 women conceived after in vitro fertilization and

embryo transfer for treatment of infertility and 11 with a history of unexplained

recurrent spontaneous abortion conceived spontaneously). The assay employs a

combination of heat inactivated sera with donor O+ lymphocytes and platelets,

complement and an antibody against CD2. Chromosome analysis was performed on 32

of the abortuses. Results of PIF assay were compared between karyotypically

normal and abnormal abortuses.

RESULTS: PIF assay was negative in all 57 women at the time of abortion. Among 12

karyotypically normal abortuses only 1 woman (8%) had an initial positive PIF, 11

(92%) had negative PIF. Serial PIF assays were performed on 15 women. PIF assay

became negative a minimum of two weeks prior to demonstration of intrauterine

demise at a time when hCG concentrations remained elevated. A trend to subnormal 

was seen in women with normal when compared to those with abnormal abortus

karyotype, but the numbers were too small to reach statistical significance (P = 

0.09).

CONCLUSION: Measurement of PIF throughout the first trimester of pregnancy

predicts subsequent pregnancy loss.

14. Am J Reprod Immunol. 1995 Jan;33(1):68-73.

A novel bioassay for detection of preimplantation factor (PIF).

Roussev RG, Barnea ER, Thomason EJ, Coulam CB.

Genetics & IVF Institute, Fairfax, Virginia 22031, USA.

PROBLEM: To identify the presence of vital preimplantation embryos in vivo in

humans, a newly observed phenomenon based on autorosette formation between

lymphocytes and platelets, when treated with pregnant sera, was used as a marker.

METHOD: Serum samples were obtained from 65 patients on the fourth day after

embryo transfer (ET). Sera from 10 healthy males and 47 nonpregnant women were

used as controls. The preimplantation factor (PIF) was detected by using blood

group O+ donor lymphocytes and platelets incubated with blinded serum in the

presence of anti-CD2 antibody and rabbit complement. Human chorion gonadotropin

(hCG) concentrations were determined 7 days later and compared with results of

the lymphocyte-platelets assay. Implantation was confirmed by ultrasonographic

evidence of presence of an intrauterine gestational sac. The role of platelet

activating factor (PAF) in the observed phenomena was studied experimentally.

RESULTS: Significantly more lymphocyte-platelet rosette formations were observed 

when sera from women who successfully implanted were compared to sera from women 

who failed to implant. This assay yielded a specificity of 95%, sensitivity of

88%, positive predictive value of 94%, and negative predictability of 90%. PAF

added directly to the cell suspension and tested sera controls did not influence 

the percentage of lymphocyte/platelets rosettes.

CONCLUSION: The application of PIF assay will enable the identification and study

of early pregnancy events before the implantation occur. PAF by itself is not

responsible for the rosette formation.

15. Am J Reprod Immunol. 1995 Jan;33(1):40-6.
Systemic CD56+ cells can predict pregnancy outcome.

Coulam CB, Goodman C, Roussev RG, Thomason EJ, Beaman KD.

Genetics & IVF Institute, Fairfax, Virginia 30231, USA.

PROBLEM: To evaluate differences in circulating CD56+ cells between successful

and unsuccessful pregnancies, 114 pregnant women were studied prospectively.

METHOD: Seventy women had a history of infertility (INF) and 44 had two or more

previous spontaneous abortions (RSA). Among the infertile women, 12 were donor

egg recipients (DER) and 15 underwent intracytoplasmic sperm injection (ICSI) for

treatment of male factor infertility. Nineteen women were carrying multiple

gestations (MG) and 55 had singleton gestations (SG). Thirteen additional women

were receiving intravenous immunoglobulin (IVIg).

RESULTS: The percentage of CD56+ cells was determined in 310 blood samples from

114 pregnant women by flow cytometry. The prevalence of women with persistent

elevation of percent of 56+ cells (> 12%) was 58% among DER, 73% among ICSI, 37% 

among MG, 22% among SG, 18% among RSA, and 39% among INF. Thirteen women with SG 

received IVIG, 10 had CD56+ cells greater than 12% and all 13 experienced live

births. Women with percentage CD56+ cells persistently greater than 12% who were 

not DER, not ICSI, not receiving IVIg, and not carrying MG had a live birth rate 

of 11%. Women with greater than 12% CD56+ cells had normal karyotype in 78% of

concepti studied in contrast to women less than 12% CD56+ cells who had 68%

abnormal karyotypes (P = 0.04).

CONCLUSION: Elevated CD56+ cells in pregnant women who are not DER, not ICSI, not

receiving IVIg, and not carrying MG predicts loss of a karyotypically normal

conceptus with a specificity of 87% and positive predictive value of 78%. While

the specificity value of this test is high in both infertile and RSA populations,

the sensitivity is 86% in RSA and only 54% in INF suggesting this test does not

identify all losses among INF. It may identify a subset of pregnancies at risk

for loss of a karyotypically normal embryo that may respond to treatment with

IVIg.

12. Am J Reprod Immunol 1994;32(3):133-8.

Use of lymphocyte platelet binding assay for detecting a preimplantation factor: a quantitative assay.

 Barnea E R; Lahijani K I; Roussev R; Barnea J D; Coulam C B

To evaluate the ability of the lymphocyte/platelet binding assay to identify a preimplantation factor (PIF). Percentages of binding of lymphocytes by platelets in the presence of sera from 30 known pregnant and 30 nonpregnant individuals were compared using a novel lymphocyte/platelet binding assay. The assay is performed using a combination of a heat inactivated sera with donor O+lymphocytes, activated complement and an antibody against CD2 (T11, Ortho Pharmaceuticals). In nonpregnant females (23.6 +/- 6.5%) and males (17.7 +/- 4.7%) the percentage of lymphocytes bound by platelets was significantly different from pregnant women (56.1 +/- 15.9%) (P < 0.0001). Serial sampling of blood in five women undergoing IVF/ET who had normal pregnancies showed the detection of PIF by 4 days after transfer. The lymphocyte/platelet binding assay was not influenced by hCG, progesterone and estradiol. The interassay and intrassay variabilities were < 3%. The lymphocyte/platelet binding assay is a simple, reproducible, specific and cost efficient assay for measurement of PIF. Application of this assay will provide investigative and diagnostic tools for identifying and monitoring early pregnancy events.

41. Problems in obstetrics and gynecology 1989, 17, 16-21.
Placental Immunoregulators

R. Rusev, Ts. Despodova,.T. Chernev

Summary

The placenta in its unique barrier function, philogeaettcally constructs also additional mechanism for regulation of the immune processes, producing hormones and hormone-like substances with immunoregulatory capacity. A consideration of some of these substances with their effects on determined immune indices is made. The blood serum of pregnant woven with and without established cytotoxic HLA antibodies during various terms of pregnancy was investigated for the level of alpha-, beta-, and total choriongonadotropine and alpha-foetoproteins. A reduced permeability of the placenta as a whole was established - improved barrier function for highly molecular substances.

КНИГИ и ГЛАВИ от КНИГИ:

45. Имунологични Аспекти на Бременността

“Медицина и Физкултура”, София, 1990, 151стр.

Цветана Десподова, Румен Русев

SUMMARY

The last few years are marked by rapid development of immunology, and its infiltration in practically all medical disciplines: Insofar as its practical implementation is concerned, three basic problems emerge: immunology of transplantation; neoplastic growth, and the exclusive phenomenon - development of the fetus as an allograft.

In the monograph offered are outlined the recent achievements of general immunology with a special reference to cell-mediated and humoral immunity; with the HLA system being discussed under a separate heading. Following immunologic characterization of the fetus, attention is mainly focused on gaining better insight into the immunologic mechanisms underlying normal pregnancy, and some pathological deviations as well. A detailed assessment is made of the immunoprotective mechanisms taking place during pregnancy, considered as a unique phenomenon of  “controlled acceptance of the non- self”. In this respect the placenta with its barrier function, secretion of hormones and other immuno-regulatory substances, plays an essential role.
It is believed that t.rophoblastic antigens of the HLA and TLX systems have important practical. bearing on the immune identification of fetus and on the response alicited in case of normally developing pregnancy and in some forms of pathological variations.

An original method of demonstrating fetal lymphocytes in “washed-out placentae”, largely sorbefacient in terms of circulating HLA antibodies and/or TLX, produced as a maternal reaction against paternal antigens, is described. On the other hand, normal pregnancy is characterized by the occurrence in the mother’s serum of factors blocking complement-dependent lymphocyte toxicity, conditioned in turn by the presence of HLA Ag-Ab-complexes on the “placentary” fetal lymphocytes. This is evidence sufficient to justify suggestion of an original test for blocking factors' assessment in the serum of pregnant women.

Clinical experience, accumulated over years, with immunologic therapy in habitual abortions and prophylaxis against late gestational toxicoses has been already shared.

The optimal therapeutic result (93.5 %), thus far reported in the literature, is attained by modifying the method of skin grafting. Recently, in the treatment of habitual abortions with unknown etiology the more readily applicable method - subcutaneous injection of lymphocytes isolated from the husband - gains an ever increasing popularity (the adjective clause “unknown etiology” should be substituted for “immune cause”).

Concerning late toxicoses the material presented, although by no means extesive, similarly gives some hope that immuno-modulation prophylaxis has its own indication in handling this contingent of patients.
Data are also contained on other immunological processes leading to pathological deviations in pregnancy, and on the potentialities of the respective therapeutic approach: prophylaxis and treatment in Rh-incompatibility, disorders caused by fetal leukocytes and platelets. Immunological studies conducted in the course of pregnancy and their diagnostic implications are assayed. The necessity, to organize upto-date immunologic laboratories with large clinical centers obstetrics and gynecology is underscored.
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TLX ALLOANTIGENS AND PREGNANCY

Roumen G. Roussev, O. A. Vanderpuye, and  J. A. McIntyre

I. INTRODUCTION

One of the great unsolved mysteries in modern medicine is maternal immunological acceptance of the fetus. The lack of maternal rejection reactions in normal pregnancies suggests that pregnant women can effectively regulate a potentially harmful response against the conceptus. In efforts to explain the transplantation analogies of pregnancy, researchers have focused their attention upon the extraembryonic tissues and, in particular, the trophoblast. Because of its location, the trophoblast is strategically important, ensuring a zone of anatomical contact and physiological exchange between maternal and fetal tissues.' It is established that trophoblast membranes are negative for the polymorphic forms of class I or class II transplantation (HLA) antigens,' but extraembryonic membranes can express alloantigens and thus should stimulate allogeneic recognition and rejection reactions. Indeed, the reported low frequency of maternal humoral and cellular immune responses to paternally inherited fetal antigens begs the question of what regulates the immunobiology of normal pregnancies. It is clear that certain pregnancies succumb to immunological problems, yet many pregnancies succeed.

Logistically, trophoblast is the tissue responsible for maternal fetal immune interrelations. The trophoblast-lymphocyte cross-reactive (TLX) alloantigens have been proposed as an important signal for the maternal immune system. The net effect of responses to TLX antigens during normal pregnancy is proposed to provide protection for the fetus.9 Knowledge of trophoblast antigens, which can elicit maternal humoral and cellular responses, may be the key for solving questions concerning pregnancy immunobiology. Answers to these questions may also lead to novel forms of treatment for certain mothers with histories of high-risk pregnancies and perhaps could be implicated in transplantation and cancers.
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Abstract

Reproductive medicine includes a number a medical subjects, which concentrate on men and woman's reproductive systems and processes. During the last two decades the explosive development and popularization of a wide range of experimental and clinical studies, which united two seemingly different subjects, led in a logical way to the establishing of a new sub-subject of obstetrics and gynecology called reproductive immunology. It was proved that immunology processes play directly and indirectly an important role in almost all the aspects in the reproduction of mammals. They insure the basis of protective mechanisms and the protection of conception, pregnancy, fetus development and their departure from the norm, which leads to a certain type and heaviness of reproductive pathology. Delivery of a normal and healthy baby is considered to by absolutely normal, although according to immunology canons it is regarded as a successful experiment from the point of view of transplant immunology. It has not still been given a satisfactory answer to the question why fetus is not rejected as a half- foreign graft. Sterility and miscarriage are among the basic embroilments in reproductive medicine and in pregnancy especially. In the past some isolated cases only could be diagnosed with a specific reason for sterility and miscarriage. In the recent years great progress was made in understanding the reasons of some forms of sterility and miscarriage. This was done due to the possibilities of more and new diagnosis tests and therefore due to a new approach to their treatment.

РЕЗЮМЕТА ОТ МЕЖДУНАРОДНИ НАУЧНИ ФОРУМИ ПУБЛИКУВАНИ В СПИСАНИЯ:

2. Am J Reprod Immunol, vol. 7, 2, 56, 1985

STUDIES ON THE BARRIER FUNCTION PLACENTA WITH RESPECT TO HLA ANTIBODIES

R.ROUSSEV, M.MINEV

"Pirogov" Emergency Medical Institute, Sofia, Bulgaria

A method for isolating trophoblast cells, as well as "placental" foetal lymphocytes from rinsed placental tissue was used. The trophoblast cells absorbed both specific and nonspecific H LA antibodies directed against the father's antigens inherited by the foetus. The "placental" foetal lymphocytes showed relatively increased specific sorbent ability only. Using complement-dependent cytotoxicity, the presence of HLA antigen-antibody complex was demonstrated on their surface, which was not detectable on lymphocytes obtained from the umbilical blood. It was proved that a "blocking" factor both in the mother serum and in the trophoblasts is responsible for the lack of this complex on the fetal lymphocytes. An assumption is made that the capacity of the placenta is one of the reasons for the low $ of the detected IILA antibodies in pregnancy.

3. Am J Reprod Immunol, vol. 7, 2, 78, 1985

PRODUCTION OF ANTI-HLA REAGENTS FROM A SINGLE HUMAN PLACENTA

M.Minev, R.Roussev, "Pirogov"Imergency Medical Inst., Sofia, Bulgaria

We have worked out a preparative method for extracting IgG from a single human placenta, using acid elution, ethanol precipitation, release of lipoproteins and purification on QAE-Sephadex. Using a panel of test-lymphocytes with known HLA phenotype, we have defined the IILA specificity of the obtained immunoglobulins.

It has been found that placentae from pregnant women with IILA antibodies in sera, gave higher amount of immunoglobulins.

From all placentae - independently of whether the mother contains HLA antibodies in her serum, w e have isolated specific IILA antibodies directed against the father's antigens inherited by the foetus, including also rare specificities.

49. Am J Reprod Immunol, vol. 7, 2, 80, 1985

SKIN GRAFTING IN WOMEN WITH HABITUAL ABORTION AND HLA SYSTEM

Tz.Despodova, R.Roussev, M.Mlinev, F.Martinova

+Institute of Obstetrics and Gynecology,  Pirogov Emergency Medical Institute, Sofia, Bulgaria

HLA phenotypes of women with habitual abortion of unknown etiology and their husbands were studied.

Increased percentage of identity of HLA antigenes from A,B,C loci was demonstrated. On the contrary, this was not found concerning the HLA-DR antigens

During the last pregnancy, the women were under treatment with skin-grafting from their husbands as donors. From one to five skin graft were transplanted during the 6th to 36th weeks of gestation.

After the treatment all 32 women delivered healthy and full-term babies.

50. Am J Reprod Immunol, vol 16, 2, 72-73, 1988

BLOCKING FACTORS (ANTIBODIES?) IN SERA OF PREGNANT WOMEN

R.G. Roussev, Ts. Despodova

Institute of Obstetrics and Gynecology, Medical Academy, Sofia, Bulgaria.

A test is proposed for detection of blocking factors on the basis of their capacity to "remove" the complement-dependent cytotoxicity. Fetal lymphocytes isolated from placenta and having HLA antigen-antibody complexes on their surface were used. Lymphocytes with known HLA phenotype and treated with monospecific serum against some of the HLA antigens could be used too. Applying this test system the blocking nature of a factor isolated from trophoblast cells by water extraction and found in the blood circulation of pregnant women was shown. The addition of test - lymphocytes to sera of pregnant women in which the blocking factor was lacking caused no lyses, The test allows to work with micro quantities (1 mkl) of the sera and test-lymphocytes ant. also screening investigations on great number of sera taken from pregnant women. 420 sera of pregnant women were investigated and L.n 12 out of than blocking factor were not found. These sera were taken from women with more than 3 habitual abortions and after additional investigations an immunomodulating therapy was applied.

51. Am J Reprod Immunol, vol 16, 2, 85, 1988

LABORATORY AND CLINICAL INVESTIGATIONS OF CHRONIC SPONTANEOUS ABORTION WITH POSSIBLY IMMUNE CAUSES

Despodova Ts., R.G.Roussev, Al.Hadjiev.  

Institute of Obstetrics and Gynecology, Medical Academy, Sofia, Bulgaria

By different methods of examination for excluuing genetic, anatomic, inflammatory, infection and endocrine disturbances 69 women were selected out of 490 with possibly immune causes of chronic spontaneous abortion. The couples were i1 Lt-1 typed for HLA-A, B, C and DR antigens,59 pregnant women were transplanted 1 to 4 times skin grafts and 10 were injected several times s.d. with lymphocytes from their husbands. The presence and titer of cytotoxic antibodies and blocking factors were measured in dynamics in relation with immunomodulating therapy. According to obtained results the next manipulation were applied. From women with skin grafts 54 delivered healthy and full-term babies. Six women with lymphocytes application also delivered healthy and full-term babies and the other four were in last trimester near to delivery. It was found out that after lymphocytes application the immune response was stronger, gets faster but transitory and it was an easier for application method.

52. J Reprod Immunol, supl 1, 86, July 1989.

A NEW HOMEOSTATIC MECHANISM IN REPRODUCTION

Roussev, GK, Rousse, RG.

Inst. of Obstet.& Gynecol.Medical Academy,

2 Zdrave str. Sofia, Bulgaria

On rabbit embryos authors established that initiating in amnion cell-less extracts, which was isolated from allogenous synchroneous embryo, influenced the development. An experiment on the organ and the stage specificity was carried out and trials for the chemical characterization of acting substances were done. It turned out that they were nucleotidil-peptides similar to those isolated from amphibious embryos - ontogenines. The authors consider possibility for new homeostatic metabolite products. The proposed hypothesis was that the reproduction of mammals was characterized with 3 types of homeostasis: ontogenine type - mentioned above, and well-known - electrolite and immune (antigens and antibodies of HLA and TLX systems).

55. Am J Reprod Immunol, vol.31, 4, 224, 1994.

A NOVEL BIOASSAY FOR DETECTION OF PREIMPLANTATION FACTOR (PIF)

R.G. Roussev, E. Barnea*, E.J. Thomason, C.B. Coulam, Genetics & IVF Institute, Fairfax, VA, USA, *Cooper Hospital, University Medical Center, Camden, NJ, USA

A newly observed phenomenon based on auto-rosette formation between lymphocytes and platelets, when treated with pregnant sera, was used as a marker to identify the presence of preimplantation embryos in vivo. Serum samples were obtained from 57 patients at the fourth day after embryo transfer (ET) (n=47) or intrauterine insemination (IUI) (n=10). Sera from 20 healthy males and non-pregnant women were used as controls. The preimplantation factor was detected by using blood group O+ donor lymphocytes and platelets incubated with blinded serum in the presence of anti-CD2 antibody and rabbit complement. Prospective hCG levels were used to detect biochemical pregnancy followed by an ultrasound to subsequently confirm viable conceptus. To determine the ability of this assay to detect successful implantation, the data were compared with hCG concentrations in blood drawn 11 days post ET or 14 days after IUI. The results from our study indicated that the sera from women who were successfully implanting were associated with significantly more lymphocyte-platelet rosette formations compared to women who failed to conceive. This assay yielded a specificity of 100%, sensitivity of 94%, positive predictability of 90% and negative predictability of 100%. The application of PIF assay will enable the identification and study of early pregnancy events.

56. Am J Reprod Immunol, vol.31, 4, 233, 1994

SYSTEMIC CD56+ CELLS CAN PREDICT PREGNANCY OUTCOME

C.B. Coulam, R.G. Roussev, E.J. Thomason, K.G. Beaman*, Genetics & IVF Institute, Fairfax, VA, *Chicago Medical School, North Chicago, IL

To evaluate differences in circulating CD56 + cells between successful and nonsuccessful pregnancies, 61 women were studied prospectively: 6 of the women were donor egg recipients (DER), 9 were carrying multiple gestations (MG), 24 had singleton gestations (SG), and 23 experienced spontaneous abortion (SA) (I donor egg recipient had a twin gestation). The percentage of CD56+ cells was determined in 125 blood samples from these 61 women by flow cytometry. The prevalence of women with persistent elevation of CD56+ levels (>12%) was 20% among DER, 56% among MG, 25% among SG, and 30% among women experiencing SA. Five women with SG received intravenous immunoglobulin (IVIg), 4 had > 12% CD56+ cells and all 5 experienced live births. Women with CD56+ cell levels persistently > 12% who were not DER, not receiving IVIg, nor carrying MG had a live birth rate of 22%. Women with > 12% CD56 + cells had abnormal karyotypes in 25% of concepti studied in contrast to women who experienced SA and had < 12% CD56+ cells, 75% had abnormal karyotypes. Elevated CD56+ cells in pregnant women who are not DER, not receiving IVIg and not carrying MG predicts loss of a karyotypically normal conceptus with a specificity 90% and negative predictive value of 82%, (p <0.007). While the specificity is high, the sensitivity is low (60%) suggesting this test does not identify all loses. It may identify a subset of pregnancies at risk for loss of a karyotypically normal embryo that may respond to treatment with IVIg.

57. Am J Reprod Immunol, vol.31, 4, 236, 1994.

THE PREVALENCE OF EMBRYOTOXICITY IN SERA OF WOMEN WITH RECURRENT SPONTANEOUS ABORTION

E.J. Thomason, R.G. Roussev, J.J. Stem, C.B. Coulam, 

Genetics & IVF Institute, Fairfax, VA.

Sera from some women who suffer from recurrent spontaneous abortion (RSA), while inacdvited, has been shown to inhibit mouse blastocyst development. Thus the presence or absence of embryotoxic factors provide a basis for a new classification for idiopathic RSA. Two-cell embryos were collected from superovulated mated CB6FI/J mice and

cultured in media supplemented with FBS or 10% serum at 37°C with 5% COZ and high humidity. Each assay was run in triplicate using 3 mice with at least 5 embryos from each mouse. Results were determined by calculating the average percentage atresia for each mouse. Thirty healthy fertile individuals and fetal bovine sera were used in controls in each assay. Using multiples of the median the 95% confidence interval was established and a threshold of 44% atresia was interpreted as a positive result. Specificity of the assay is 95% and positive predictive value 83%. The prevalence of embryotoxic factors among 95 women experiencing RSA was 24%. This assay identifies a subgroup of RSA (p=0.001). Effective therapy for this subgroup of RSA is needed.

58. Am J Reprod Immunol, vol.31, 4 241, 1994.

ANTIENDOTHELIAL CELLS ANTIBODIES (IgG) IN SERA FROM SECONDARY RECURRENT SPONTANEOUS ABORTERS
R.G. Roussev, E.J. Thomason, J.J. Stem, C.B. Coulam, 

Genetics & IVF Institute, Fairfax, VA.

To evaluate the frequency of antiendothelial cell (EC) antibodies in women with recurrent spontaneous abortions after a live birth (2°RSA), sera from 70 women experiencing 2°RSA were tested for EC antibodies using flow cytometry. Individual human umbilical cords were used to culture vein endothelial cells. After lymphocyte and platelet absorptions to remove HLA activity, 28/70 (40%) of 2°RSA sera remained positive against human umbilical cord vein endothelial cells (HUVEC). Sera from 70 normal healthy male and non-pregnant female controls showed no activity against any of the individual HUVEC lines used. Certain 2°RSA sera were reactive with some HUVEC lines but not others, suggesting that allotypy exists among these endothelial cell antigens. The EC antibody activity can be removed by absorption only with positively but not with negatively reacted HUVEC lines. Immunoblotting analyses showed that positive sera recognized a molecule with molecular weight 120 kDa. A HUVEC grown with the presence of purified anti-EC IgG showed increased AT III binding activity as opposed to thrombomodulin, which was found to be decreased. Both hemostatic and fibrinolytic pathways were found activated in the presence of anti-EC IgG: tissue factor, tissue plasminogen activator, plasminogen activator inhibitor as well as HLA-DR, CD54, and transferrin receptor. Our results indicate that anti-EC antibodies is a marker for a subset of 2°RSA that may have activation of hemostasis and fibrinolysis as a mechanism involved in their losses.

59. J Assist Reprod Genetics, vol.14, 5, 87s, 1997.

“MOSAICISM” ARTIFACT IN FLUORESCENT IN-SITU HYBRIDIZATION IN HUMAN LEUKOCYTE NUCLEI WITH X/Y CHROMOSOME AND 21-DNA PROBES

L-J Wang. X-H Cui. RG Roussev. A Dudkiewicz. N Gleicher

The Center (or Humus Reproduction-ilhnors, The Foundation for Reproductive Medicine and the Department of OB/GYN, The University of Illinois at Chicago, 750 North Orleans Street, Chicago. IL 60610

Objective: Fluorescent in-situ hybridization (FISH I has been widely used as a experimental tool m human pre-implantation genetic diagnosis. The rate of .X and Y' mosaicism in human embryos has been reported to be about 20-50°% whether the high incidence of mosaicism in human embryos resulted from a technical amfan remains unknown In the study. FISH was applied to human interphase leukocytes to determine then rate of mosaicism

Materials and Methods: Peripheral blood samples were freshly collected from five female and three male normal adults. Interphase leukocyte nudes spreads were prepared and hybridized with chromosome X/Y- and 21-specific DNA probes according to Oncor procedures.  Slides were analyzed with fluorescent optics utilizing a triple bandpass filter

Results: In 3 female donors (1175 cells counted - Table 1), the X- probe showed three signals (nonspecific hybridization) in 18% (21), two X hybridization signals (normal hybridization) in 83.9% (935). one X- and one Y- signals in 11% (13), single X signal in 83% (98) and absence of signal (non-hybridization) in 49% (57) of the cells. In 3 male donors (1089 cells counted - Table 1), multiple signals in 12 % (13), both one X signal and one Y signal were detected in 86 % (931), two X signals in 0 9% (6), single X signal m 24% (26), single Y signal m 30%(33) and absence of signal in 73% (80) of the cells.  In 5 donors (463 cells counted) the chromosome 21 probe showed two signals in 81.4% (377), one signal in 9.1% (42) and absence of signal in 9.5% (44) of the cells.

Table I.  Absolute Number and Percentage of Hybridization Signals of X and Y

Case
                          Nuclei Hybridization Signal

                         Total No of

No
  xy(%)     xx(%)     x(%)
 y(%) 
    0(%)
        others  
   Nuclei evaluated

M1     46(78)

       1(1.7)      1(1.7)    11(18.6)                                      59

M2  344(38.4)
                  10(2.6)     7(1.8)     26(67)
       xyy1,xxy                  389

M3  541(84.4)
    6(09)     15(2.3)     25(3.9)
 43(6.7)   xyy9,xxyy1,xyyy1
   641

Fl     8(1.0)
652(83.8)  56(7.2)                    48(6.2)
xxx14
               778

F2   3(1.0)
256(86.2)   28(9,4) 
              4(1.3) 
  xxx6
                297

F3   2(2.0)
78(78)        14(14)

  5(5.0) 
  xxx1 
                100

M- male; F- female 

Conclusion: The efficiency of hybridization depends on several factors, including sample selection, probe specificity, slide preparation, conditions of hybridization and post-hybridization treatment. Although small percentages of single, multiple hybridization plus absence of signals were detected in every case, these should not be diagnosed as sex chromosome mosaicism since the majority of cells were normal. It is reasonable to conclude that about 9-18% of cells were artificially mosaic due to non-specific hybridization and/or non-hybridization during FISH procedures. If the technical

“mosaicism” can not be completely eliminated in leukocytes, then the reported high percentage of sex chromosome "mosaicism" observed by FISH in the human embryos has to be viewed with caution. 

60. Am J Reprod Immunol, vol.37, 5, 355, 1997.

ANTI-ENDOTHELIAL CELL ANTIBODIES - ANOTHER CAUSE

FOR PREGNANCY LOSS?

RG Roussev, BD Kaider, CB Coulam. 

The Center for Human Reproduction, Chicago, IL 60610, USA

Previous studies demonstrated that a unique tissuespecific antigens expressed on vascular endothelial cells can serve as an immunogens and apparent association between transplant rejection and anti-endothelial cell (EC) antibodies is well established. A common feature of some placentae from recurrent spontaneous aborters is the diffuse formation of microthrombi associated with changes in thromboresistant properties of endothelial cells. To evaluate the frequency of anti-EC antibodies sera from 160 patients with recurrent pregnancy loss were tested using human umbilical cord vein endothelial cells (HUVEC) by flow cytometry. Anti-paternal leukocyte antibodies were tested as well and were found in 37 (23%) of the patients. Thirty nine (24%) of the patients were positive for anti-EC antibodies as 25 sera showed reactivity with both EC and leukocytes. Sera from 70 normal healthy male and non-pregnant female controls showed no activity against any of the individual HUVEC lines used. The screening of patient sera for EC antibodies require a pool of EC from different individuals otherwise it is likely that a particular antibody specificity would go unnoticed because of the allotypes among EC antigens. To study the role of EC antibodies a purified anti-EC IgGs were added to HUVEC cultures. Both hemostatic and fibrinolytic pathway markers were found activated in the presence of anti-EC IgGs: tissue factor, tPA, tPAI, as well as HLA-DR, CD54, and transferrin receptor. Antithrombin-III-binding activity was found increased as opposed to thrombomodulin, which was found to be decreased. The results indicate that anti-EC antibody is another marker for a subset of recurrent spontaneous aborters that may have activation of hemostasis and fibrinolysis as a mechanism involved in their losses.

61. Am J Reprod Immunol, vol.37, 5, 353, 1997.

COMPARISON OF FREQUENCY OF ANTICARDIOLIPIN AND OTHER ANTIPHOSPHOLIPID ANTIBODIES AMONG WOMEN WITH REPRODUCTIVE AUTOIMMUNE FAILURE SYNDROME.

CB Coulam, JJ Stem, BD Kaider, A Kaider. RG Roussev.

 The Center for Human Reproduction, Chicago. IL.60610.

PROBLEM: Reproductive Autoimmnne Failure Syndrome (RAFS) is the association of antiphospholipid (APA) antibodies with recurrent pregnancy toss, unexplained infertility and endometriosis. The APA that should be evaluated to diagnose RAFS has been controversial 

METHODS: To describe the prevalence of APA in addition to anticardiolipin (ACL) among women with reproductive failure, sera from 3625 women were studied: 2018 with a history of recurrent pregnancy loss, 794 with unexplained infertility including implantation failure after IVF/ET,113 other RAFS including endometriosis and premature ovarian failure, and 100 with no reproductive problems (control). Enzyme linked immunosorbant assay was used to measure IgG, IgM and IgA ACL, antiphosphatidy4 ethanolamine, antiphosphatidyl inositol, antiphosphatydic acid, antiphosphatidyl glycerol. antiphosphatidyl choline and antiphosphatidyl serine. The values for tech of these 7 APA in 3 isotypes were compared between women with reproductive failure and the control population. 

RESULTS: All of the APA tested had a significantly higher frequency among women with reproductive failure compared with the control population. No differences in frequencies of APA were observed when women with recurrent pregnancy loss

64. J Soc Gynecol Invest, Vol. 5, No.1, 88A, (Supplement), JanJFeb. 1998

When to Start Treatment after Positive Immunologic Tests. 

C.B. Coulam, B.D. Kaider, AS. Kaider, P. Janowicz and R.G. Roussev. 

The Center for Htrmart Reproduction, Chicago, 14

Objective: Several clinical reports have suggested that high blood levels of antiphospholipid antibodies (APA) and natural killer cells (CD56+) are associated with reproductive failure. Concern about nonspecific positive results have been expressed. To evaluate the prevalence of false positive results, sera from a high risk population of women experiencing recurrent pregnancy loss or infertility were tested twice for APA and CD56+ cells.

Methods: APA were determined using enzyme linked immunosorbant assay to measure IgG, IgM and IgA anticardiolipin, antiphosphatidyl ethanolamine, antiphosphatidyl inositol, antiphosphatidyl glycerol, antiphosphatidic acid, antiphosphatidyl choline and antiphosphatidyl serine. The percentage of CD56+ CD16+ and CD56+ CD16- cells was determined by flow cytometry using two color fluorescence.

Results: Sera from 2226 women were analyzed for the presence of APA and 1238 women for CD56+. Fourteen percent (26211929) and 13% (1221952) of women tested only once had elevated levels of APA and CD56+ cells respectively. Results of repeated assays among 297 for APA and 266 for CD56+ are:

Test
Result
          APA
                CD56+ CD16-
           CD56+ CD16-



          (n = 297)

                     (n = 266)

1st
  2nd
             N
%
     N
          %
             N        %

POS
POS
            63
21
   117
          41
            17
6

POS
NEG
            91
31
     76
          27
            18
6

NEG
NEG
          110
37
     75
          26
          244
86

NEG
POS
            33
11
     18
            6
              7
2

Conclusion: False positive rate for APA is 31%, CD56+ CD16+ 27% and CD56+ CD16- 6%. Elevated results for APA and CD56+ cells should be repeated while normal results probably do not need to be repeated prior to initiating treatment.

65. J Soc Gynecol Invest, Vol. 5, No.1, 90A, (Supplement), JanJFeb. 1998

Murine Embryos In-Vitro are a Direct Target for Some Autoantibodies. 

B.D. Kaider, C. Goodman, K. Kavanaugh, C.B. Coulam and R.G. Roussev. 

The Center for Human Reproduction, Chicago, IL.

Problem: An association between reproductive failure and the presence of antiphospholipid antibodies (APA), antinuclear antibodies (ANA) and/or antithyroid antibodies (ATA) has been widely reported. These antibodies have been suggested to cause placental insufficiency. Recent studies have shown an association between the presence of APA and implantation failure. The present study was initiated to examine the possibility that these antibodies also affect concepti directly, thereby impairing implantation.

Methods: Four APA IgG antibodies (against cardiolipin, phosphatidyl serine, phosphatidyl glycerol, and phosphatidylcholine), as well as a pool of APA's with a variety of specificities, were affinity purified from sera of patients with APA by heparin-agarose chromatography. Immobilized Jacalin-agarose affinity chromatography was used to purify three APA IgA (against cardiolipin, phosphatidylcholine, phosphatidylethanolamine) from both sera and plasma of patients with APA. Protein A sepharose affinity chromatography was used to purify three ANA IgG (dsDNA, ssDNA, histone), and four ATA IgG (two thyroglobulin and two microsomal) antibodies from women with these antibodies. IgG and IgA, purified from sera of five healthy individuals were used as controls.

Purified ISG or I&A -2 mg/ml (1096 vol/vol) of each, were added to Human Tubal Fluid (HTF) culture media. Two-cell embryos were collected from superovulated and mated CB6F1/J mice. 10 embryos per dish were cultured in HTF supplemented with each of the purified Ab's for 1 to 3 days. In dishes supplemented with purified APA antibodies, ABS (20 ul) was added as a source of cofactor. Each day 3 embryos per dish were washed in HTF and incubated with anti-human IgG-FITC or IgA-PE conjugate. After washing excess conjugate, the embryos were examined for immunofluorescence using a fluorescent microscope. 

Results: All embryos incubated with purified IgG and IgA APA's and ANA'a exhibited immunofluorescence. No embryos incubated with ATA's or control Ig’s showed any labeling. In all 2-4 cell embryos that exhibited itttmunofluorescence, the zona pellucida was markedly brighter than the embryonic cells. In late morulas and early blastulas; the zona showed weak, or no binding, while the cells were very bright.

Conclusion: Our study indicates that the preimplantation embryo is a target for antiphospholipid and antinuclear antibodies, but not for antithyroglobulin or antimicrosomal antibodies. Presence of these antibodies has been correlated with implantation failure, and may play a direct role in that phenomenon.

66. Am J Reprod Immunol, vol.43, 6, 341, 2000.

ANEUPLOIDY DIAGNOSIS IN THE 1ST TRIMESTER: PAPP-A, FREE (3-hCG AND INHIBIN A.

O. Vanderpuye*, C. Goodman*, T. Randall II*, RG. Roussev*, D.Tsao** and C.B. Coulam*

Millcnova Immunology Laboratories and Sher Institute for Reproductive Medicine*, Chicago, Illinois, USA and Genemed Biotechnologies**, Inc, South San Francisco, Califorrnia, USA

Problem

The aim of this study was to determine how early during pregnancy inhibin A, PAPP-A and free (3-hCG can be measured and can detect aneuploidic embryos.

Method of Study

Sandwich ELISA kits from Genemed Biotechnologies and Serotec were used to measure marker levels during 5-14 weeks of gestation in 157 sera from 56 patients.

Results

Prior to 7 weeks of gestation, maternal serum levels of inhibin A, PAPP-A, and free (3-hCG did not differ between patients with ongoing healthy pregnancies and those with aneuploidic ones. After 7 weeks, the mean levels of inhibin A, PAPP-A, and free (3-hCG in maternal serum from aneuploidic pregnancies were decreased compared to those in women with healthy ongoing pregnancies. From 7-12 weeks, all trisomies were associated with inhibin A concentrations below 175 pg/ml and 60% (6/10) of trisomic pregnancies had undetectable levels of PAPP-A. The sensitivity, specificity, positive predicted value, and negative predicted value reached 100% by using values for all three markers together but not when using single or double markers.

Conclusion

These data indicates that combining use of inhibin A, PAPP-A and free (3-hCG provides the most accurate detection of first trimester trisomic pregnancies.

67. Am J Reprod Immunol, vol.47,7,346, 2000.

IMMUNOLOGICAL LABORATORY EVALUATION OF WOMEN WITH RECURRENT PREGNANCY ABORTIONS. 

Roussev, Roumen G. 

Millenova Immunology Laboratories, 233 E. Erie, Chicago, IL, USA.

Recurrent spontaneous abortion (RSA) is a health care problem occurring in up to 10% of couples that are trying to conceive. The reported frequency of RSA is higher than that expected by chance (0.5%), which suggests an underlying cause contributing to the pregnancy loss. The cause of pregnancy loss, still not entirely clear, must be determined before effective treatment can be applied. Laboratory methods that can predict an increased risk of RSA may be divided into six major groups: genetic, anatomic, endocrinologic, microbiologic, metabolic, and immunologic. It is well known now that the immune system plays one of the most important roles in pregnancy success. Immunological laboratory tests have been used to identify couples at risk for RSA. These tests include autoantibodies (antiphospholipid, antinuclear, antithyroid) screens, alloantibodies (leukocyte antibody detection) and embryotoxicity assay, quantitation of circulating NK (CD56/16) cells, as well as assay for their functional activity. The results from more than 2000 patients with RSA were evaluated and the prevalence of each of the used tests presented. More than $0% of the women with RSA had at least one abnormal test result compared to 5% among normal healthy fertile controls. Forty percent of the patients with RSA had elevated NK cells, followed by 30% with positive antiphospholipid antibodies. The continuing challenge is to identify as far as possible immunologically mediated mechanisms associated with RSA and to treat each individual patient appropriately.

69. Am J Reprod Immunol, vol.47,6, 364, 2002.

T-CELL MARKERS ASSOCIATED WITH IMPLANTATION RATES IN PATIENTS UNDERGOING IN-VITRO FERTILIZATION.

Dimitrova, Dessislava, I., Roussev, Roumen, G., Maassarani, Ghanima, Sher Geffrey, Coulam, Carolyn, B. 

Sher Institute for Reproductive Medicine and Millenova Immunology Laboratories, 233 E. Erie Street, Chicago, IL 60611.

Several studies have reported that changes in the immune system homeostasis could significantly affect the fertility status. The objective in this study is to evaluate the possible correlation between T cells activity and implantation rate in patients who undergo in vitro fertilization. Twenty-two infertile women undergoing IVF-ET were enrolled in the study. The activity of the T cells was evaluated by using a panel of monoclonal antibodies CD3, CD4, CD8, CD69, HLADR, CDllb, conjugated with different fluorochromes allowing multiparameter flow cytometer analysis. The results from the analysis of activated CD3+ 8+ 69+; CD3+ 8+ HLA-DR+; CD3+ 4+ 69+; CD3+ 4+ HLA-DR+ T lymphocytes were compared with 26 fertile control subjects. Pregnancy was achieved in 27% of the study population. In addition in 27% of the patient was observed chemical pregnancy. We found a significantly increased expression. of activation markers on peripheral blood T lymphocytes in the studied patient group. However pregnant population was associated with decreased T lymphocyte activity (P < 0.001) in comparison with non-pregnant population and the group with chemical pregnancy. We concluded that activation of suppresser-cytotoxic and helper-inducer T lymphocyte populations in the peripheral blood from patients undergoing I VF might have a probable impact on the success of implantation and the outcome of IVF. Further studies are in progress to determine the positive predictive value of this observation.

68. Am J Reprod Immunol, vol.47,6, 364, 2002.

ABNORMAL IN VITRO NK FUNCTIONAL ACTIVITY IS ASSOCIA'T'ED WITH UNSUCCESSFUL PREGNANCY AFTER IVF-ET. 

Dimitrova, Dessislava, I., Roussev, Roumen, G., Maassarani, Ghanima, Sher, Geeffrey, Coulam, CaroIyn, B. 

Sher Institute for Reproductive Medicine and Millenova Immunology Laboratories, Chicago, IL.

It has been suggested that elevated NK cell (CD56+ 16+) can predict pregnancy outcome. The objective in this study is to evaluate the results of functional activity of these cells in predicting pregnancy outcome after IVF-ET.

MATERIAL AND METHODS: Twenty-two infertile women were enrolled in the study. The NK function activity was determined by using K562 cell line and flow cytornetry analysis. Normal pregnancy was achieved in 27% of the study population. In addition, in 27% of the patient was observed chemical pregnancy. We have found that none of the patients who conceived normal pregnancy after IVF show abnormality in their NK functional activity. Fifty percent of patients in the group who did not get pregnant and 50% of patients who experienced chemical pregnancy had elevated (> 10%) NK killing activity. The comparison between pregnant vs. non-pregnant and chemically pregnant patients have shown increased frequency of abnormal NK functional activity (P = 0.05). We have concluded that abnormal N'K functional activity is associated with unsuccessful pregnancy outcome from IVF-ET. Further studies are in progress to determine the predictive value of this observation.

71. Fertil Steril, vol.80, suppl.3, S11-12, 2003

Recurrent pregnancy loss and diminished ovarian reserve measured as day-3 Inhibin-B concentration.

Carolyn B. Coulam, Roumen G. Roussev.

Sher Institute for Reproductive Medicine/RPL and Millenova Immunology Lab, Chicago, IL; 

Objective: Women with diminished ovarian reserve have high rates of pregnancy loss. A number of tests have been described that attempt to determine ovarian reserve. Serum inhibin B concentration has been used to predict orarian reserve as well as pregnancy outcome after in virto fertilization (IVF) cycle outcomes. The present study was undertaken to assess inhibin B serum concentrations among women experiencing recurrent pregnancy loss.

Design: Prospective observational study.

Materials and Methods: One hundred forty-three women with a history of 2 or more recurrent pregnancy losses had blood drawn on cycle day 3 for inhibin B determination. Inhibin B concentrations were detected by ELISA. The prevalence of inhibin B concentration below 33pg/ml was compared between 143 women experiencing recurrent pregnancy loss and 100 age-matched women without a history of pregnancy loss.

Results: The mean age of the patients was 35 years old and gravity 4.7. Of 143 women with a history of recurrent pregnancy loss, 24 (17%) had day 3 inhibin B serum concentrations less than 33 pg/ml. This value compares with 3 (3%) of the control women (p < 0.0007).

Conclusion: Diminished ovarian reserve measured as serum inhibin B concentrations <33pg/ml may contribute to the etiology of recurrent pregnancy loss and should be considered part of the evaluation for recurrent pregnancy loss.

70. Fertil Steril, vol.80, suppl.3, S12-13, 2003

Soluble HLA-G (sHLA-G) in human embryo culture media: A useful marker for assessing embryo quality, and implantation potential for IVF. 

Roumen Roussev, Levent Keskintepe, Carolyn Coulam, Geoffery Sher, Ghanima Maasarani.

Millenova Lab, Chicago, IL; Sher Institute for Reproductive Medicine, Las Vegas, NV; Sher Institute for Reproductive Medicine, Chicago, IL.

Objective: Soluble HLA-G (sHLA-G) is known to be a critical modulator of local maternal-fetal immunological relationships during pregnancy. The detection of sHLA-G in embryo culture media suggests that sHLA-G may have a role in evaluating embryo quality and implantation potential after IVF. Therefore, we compared sHLA-G molecule expression in the media bathing individual embryos selected for transfer 72 hrs post fertilization by intracytoplasmic sperm injection (ICSI) with implantation and clinical pregnancy rates. We also compared sHLA-G molecular expression between morphologically "poor" and "good" quality embryos.

Design: Retrospective cohort study

Setting: Multi-site, private practice

Patients: Infertile women 28-43 years old (n = 30) with own oocytes undergoing IVF.

Interventions: Thirty women undergoing in vitro fertilization (IVF), all of whom had at least 2 embryos available for transfer, were included in the study. All oocytes were fertilized by ICSI and cultured individually in a 50 /!J of P-1 (Irvine Scientific) media for 60-67 hr. The embryos were evaluated for embryo transfer (ET), whereupon they were transferred into 50 111 of Blastocyst (Irvine Scientific) media for ET with each embryo being further cultured for an additional 72 hr. Thereupon, 20-301,1 of P-1 medium was collected from the media in which the individual embryos were cultured. A specific sHLA-G ELISA monoclonal anti-HLA-G antibody and W6/32 anti-class I antibody was used in a sandwich ELISA assay to detect for the presence of sHLA-G in each individual sample. Culture media from trophoblast-derived JEG-3 cell line was utilized as a positive control in order to assess the specificity of the ELISA.

Primary measures of outcome: The level of sHLA-G expression in each individual sample of P-1 medium relative was correlated with embryo quality as assessed on day 3 post fertilization using the Graduated Embryo Scoring (GES) method, and with subsequent pregnancy and implantation rate.

Results: We tested for sHLA-G antigens expressed in the media surrounding each individual embryo. Embryos were classified in three groups based on such ranges. In Group 1, the culture media of all embryos with a GES of 20-50 that were <7cells cleaved following 72 hrs in culture, poor sHLA-G expression (<0.120±0.017). No pregnancies occurred in this group. Group II comprised embryos that had attained 7-9 cells and had a GES of comprised embryos that had attained cells and had a of 70-100, but demonstrated weakly positive sHLA-G expression (mean 0.237±0.051) in the media. No pregnancies occurred in this group. Group 111, embryos comprised those that reached to the 7 to 9 cell stage and each had a GES score of 70-100, but in addition showed strongly positive sHLA-G expression (mean 0.246±0.045). Six (20%) out of thirty patients had strongly positive sHLA-G expressing embryos on day 3. The clinical pregnancy and implantation rates following the transfer of these embryos were 84% (5/6) and 43% (9/21) per embryo, respectively. In addition, there was a positive correlation between the amount of sHLA-G in the culture media and the GES as well as the implantation rate per embryo. None of the atretic, arrested, or abnormally fertilized embryos revealed any sHLA-G in the media.

Conclusions: The presence and concentration of sHLA-G in the culture medium 72 hours following fertilization by ICSI could provide a useful indicator measure of subsequent embryo implantation potential.

72. Fertil Steril, vol.80, suppl.3, S207, 2003

Pregnany outcome after IVF/ET among couples who have elevated DNA fragmentation determined by the sperm DNA integrity assay (SDITM). 

Carolyn B. Coulam, Peter Alhering, Herman Rodriguez, Levent Keskintepe, Geoffrey Sher, Roumen Roussev. 

Sher Institute for Reproductive Medicine/RPL and Millenova Immunology Lab, Chicago, IL; Sher Institute for Reproductive Medicine, St. Louis, MO; Sher Institute for Reproductive Medicine, Las Vegas, NV; 

Objective: To determine pregnancy outcomes of couples undergoing in vitro fertilization (IVF) and embryo transfer (ET) in whom the male partners have elevated DNA fragmentation index (DFI) measured by the SDIaTM.

Design: Prospective observational study with retrospective analysis.

Materials and Methods: Two hundred ten couples undergoing IVF/ET at the Sher Institutes for Reproductive Medicine in whom the male partner had SDIaTM performed served as the study patients. Before insemination, morphologically normal and motile spermatozoa selection was done by Percoll gradient and then swim up. All oocytes collected at the time of retrieval were inseminated with a single spermatozoon by intracytoplasmic sperm injection (ICSI). Pregnancy outcomes were documented as ongoing pregnancy, early pregnancy loss and not pregnant. An ongoing pregnancy was a pregnancy demonstrating normal embryonic size and heart rate at 8 weeks gestation. Early pregnancy loss included chemical pregnancy losses and clinical pregnancy losses prior to 8 weeks gestation. An elevated DFI measured by SDIaTM was DFI greater than 25%. The frequency of ongoing pregnancies, early pregnancy losses and no pregnancies after IVF/ET with ICSI were compared between those couples with DFI >25% and those <25%.

Results: Among the 210 couples, 101 (48%) had ongoing pregnancies, 30 (14%) bad early pregnancy losses and 79 (38%) were not pregnant after IVF/ET with ICSI. Sixty (29%) of the male partners had DFI >25% and 150 (71%) had DFI <25%. Among 60 couples in whom the male partner had DFI >25%, 29 (48%) had a ongoing pregnancy, 14 (24%) had an early pregnancy loss and 17 (28%) were not pregnant. These values compared with those in whom the 150 male partners had DFI <25% as follows: ongoing pregnancy 74 (49%), early pregnancy loss 16 (11%) and not pregnant 60 (40%). No differences in pregnany rates were noted when DFI >25% (P=0.3). However, a significant difference in early pregnancy loss rates were observed when DFI >25% was compared with DFI <25% (P<0.01). The odds ratio was 2.916 (95% confidence interval 1.264-6.729).

Conclusion: DFI >25% measured by the SDIaTM does not affect pregnancy rates after IVF/ET with ICSI but does predict early pregnancy loss.

73. Fertil Steril, vol.80, suppl.3, S207, 2003.

Elevated sperm fragmentation index measured by the sperm DNA integrity assay (SDIa) is associated with chemical pregnancy losses alter lVF/ET. 

Carolyn B. Coulam, Roumen G. Roussev. 

Sher Institute for Reproductive Medicine/RPL and Mr'llenova Immunology Lab, Chicago, IL;

Objective: To evaluate the contribution of sperm quality to chemical pregnancy loss rates after in vitro fertilization (IVF) and embryo transfer (ET). 

Design: Retrospective study.

Materials and Methods: Chemical pregnancy to after IVF/ET from January 1, 2003, and April 1, 2003, were studied for the frequency of abnormal sperm quality. Sperm quality was measured as the percentage of fragmented DNA (DFI) in the SDIa.

Results: Among 56 chemical pregnancy losses, 28 male partners had SDIa performed. DFI>25% was present in 13 men (46%) and <25% in 15 men (54%). When these values were compared with results of 68 men undergoing IVF/ET who did not have chemical pregnancy losses, 17 (25%) had DFI >25% and 51 (75%) had DFI <25%. The differences were significant (P<0.05). The odds ratio was 2.6 with the 95% confidence interval of 1.1-6.5.

Conclusion: Chemical pregnancy loss is associated with elevated DFI measured in the SDIa. Couples experiencing chemical pregnancy losses should have an SDIa performed.

75. Fertil  Steril, Vol. 82, Supplement 2, September 2004, Pages S60

Multiple thrombophilic gene mutations rather than specific gene mutations are risk factors for recurrent miscarriage

C.B. Coulam, R.S. Jeyendran and R.G. Roussev

Sher Institute for Reproductive Medicine/RPL, Chicago, IL; Andrology Laboratory

Services, Chicago, IL; Millenova Immunology Laboratories, Chicago, IL

Objective: 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 in 75 patients with a history of recurrent miscarriages with 14 fertile control women.

Design: Prospective observational study.

Materials and methods: Seventy-five (75) women with a history of 2 or more consecutive abortions and 14 women with at least 1 live birth and no miscarriages had buccal swabs taken and analyzed for the following 10 gene mutations using polymerase chain reaction techniques: Factor V G1 691A, Factor V H1299R (R2), Factor V Y1702C, Factor II Prothrombin G20210A, Factor XIII V34L, (3-Fibrinogen -4536>A, PAI-1. 4G/5G, HPA1 a/b(L33P), MTHFR C677T, MTHFR A1298C.

Results: No differences in the frequency of specific gene mutations were detected when women with recurrent miscarriages were compared with control women. However, the prevalence of total gene mutations among patients with a recurrent miscarriage was significantly higher than among controls. More than 3 gene mutations among the 10 genes studies were observed in 68% of women with recurrent miscarriage and 21 % of controls (Relative risk = 0.4073, 95% confidence interval 0.2653-0.6253, P=0.0019).

Conclusion: Inherited thrombophilias are associated with recurrent miscarriage. This association is manifest by total number of mutations rather than specific genes involved. 

74. Fertil Steril, vol.82, suppl.2, S322, 2004

Role of inhibins as markers of follicular maturity in women undergoing controlled ovarian hyperstimulation with GnRH antagonist for in vitro fertilization. 

C. B. Coulam, M. Adamowicz, L. Keskintepe, R G. Roussev. 

Sher Institute for Reproductive Medicine/RPL, Chicago, IL; Sher Institute for Reproductive Medicine, Las Vegas, NV; Millenova Immunologiy Laboratores, Chicago, IL.

OBJECTIVE: Inhibins A and B are members of the TGF13 superfamily that are secreted by granulosa/luteal cells. In nonstimulated ovulatory cycles, inhibin B serum concentrations increase in paralled with estradiol levels. Inhibin A is produced by the mature follicle and corpus tuteum and serum concentrations increase with ovulation. Some patients undergoing controlled ovarian hyperstimulation (COH) with Antagon (ganirelix acetate) have low peak estradiol levels despite the presence of ovarian follicles on ultrasound examination. The present study was performed to assess the role of serum inhibin A and B cncentrations in predicting pregnancy outcome after IVF/ET.

DESIGN: Prospective observational study.

MATERIALS AND METHODS: Sera from 150 women undergoing COH with GnRH antagonist (Antagon) for IVF had blood drawn on the day of hCG administration for determination of estradiol, inhibin A and inhibin B concentrations. Estradiol was determined by chemiluminescence assay using ACS-100 machine. Inhibins A and B were determined by ELISA. The pregnancy rates among patients with serum estradiol concentrations <450 pg/ml were compared with their inhibin A and B concentrations.

RESULTS: Eight (8) percent of patients undergoing COH with Antagon had peak estradiol concentrations of <450 pg/ml or estradiol/oocyte <130 pg/mi at the time of hCG administration. One-third (33%) of these women became pregnant. All women with peak estradiol <450 pg/ml who became pregnant had inhibin B concentrations ≥700 pg/ml and/or inhibin A concentrations ?200 pg/ml. Individuals who had inhibin B/# oocytes between 50-75 pg/ml had a pregnancy rate of 50%. Women with inhibin A concentrations ≥200 had odds ratio for pregnancy of 3.257 (95% confidence interval 1.447-7.33, P=0.02).

CONCLUSION: Inhibin A and B concentrations at the time of hCG administration may be a helpful tool to the clinician in determining which patients with estradiol levels <450 pg/ml should have their cycle cancelled.

Supported by: Grant from Organon Pharmaceuticals USA, Roseland NJ.
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Prevalence of HLA G-725c/g Gene Mutations Among Couples Experiencing Recurrent Spontaneous Abortions. 

C. B. Coulam, R. S. Jeyendran, L. A. Fishel, R. G. Roussev. 

Center for Pregnancy Success, Chicago, 1L; Andrology Laboratory Services, Chicago, IL,; Millenova Immunology Laboratories, Chicago, IL.

OBJECTIVE: At the 2004 ASRM Annual Meeting, Dr. Ober described gene mutations within the HLA-G locus that were associated with miscarriage. The current study was undertaken to determine the prevalence of HLA-G gene mutations among couples experiencing unexplained recurrent abortion.

DESIGN: Prospective observational study

MATERIALS AND METHODS: Blood was drawn from 50 individuals (25 couples) with a history of unexplained recurrent spontaneous abortion (RSA) for DNA analysis. None of the couples demonstrated anatomic, immunologic or thrombophilic risk factors contributing to their RSA. HLA-G mutations were tested by DNA sequencing for the presence of HLA-G 0105N, and -725C/G. The frequency of these HLA-G mutations/polymorphisms was compared with 10 fertile couples.

RESULTS: Eight of 25 couples experiencing RSA had at least one partner with a HLA G polymorphism at -725 compared with none of the control couples (P<0.05). Both partners were heterozygous for HLA G -725 in 6 out of 8 couples with RSA and in the remaining 2 couples one female and one male partner were heterozygous for HLA G -725. None of the individuals studied (patients or controls) displayed mutations to HLA G 0105N.

CONCLUSION: HLA G -725 promoter polymorphism is a risk factor for RSA. Couples with a history of unexplained RSA should be tested for HLA G -724C/G.

Supported by: None

77. Fertil Steril, vol.84, suppl.1, S448, 2005.

Soluble HLA-G Concentrations in Culture Media From In Vitro Fertilized Human Embryos are Predicative of Implantation Potential. 

C. B. Coulam, R. G. Roussev. 

CARI Reproductive Institute, Chicago, IL.

OBJECI7VE: A single live birth is the goal of every embryo transfer (ET) after in vitro fertilization (IVF). To accomplish this goal a marker of which embryo is most likely to implant after IVF/ET is needed. Soluble HLA G (sHLA G) is present in the culture media of en vitro fertilized human embryos and has been proposed as such a marker. . The current study was undertaken to correlate embryonic culture media concentrations of sHLA G with pregnancy outcome after IVF and ET.

DESIGN: Prospective observational study.

MATERIALS AND METHODS: Culture media from 326 embryos generated from 49 couples obtained 2 days after fertilization by intracytoplasmic sperm injection were analyzed for sHLA G concentrations using an ELISA kit (Ex Bio/BioVendor, CARI, Chicago, IL). A sHLA G concentration of >2U/ml was considered a positive result. Ail embryos were evaluated and graded morphologically on day 3. 134 embryos were transferred into 46 patients' uteri. Pregnancy rates after embryo transfer were compared between sHLA G concentrations of >2U/ml and 52U/ml.

RESULTS: Soluble HLA G concentration >2U/ml was found in 162 out of 326 (50%) embryo culture media. Of the 326 embryos studied, 134 were transferred back into the patients' uteri on day 3 and 79 of these 134 embryos had HLA G >2U/ml. All 14 patients who subsequently became pregnant had at least one embryo with HLA G >2U/ml. Twelve patients had 26 embryos transferred in which all HLA G <2U/ml and none of these patients became pregnant. However, among patients who did not become pregnant, over half had at least one embryo with sHLA G>2U/ml. When sHLA G concentrations were combined with morphological evaluation of embryos on day 3, women who had embryos 7-8 cell Grade 1-2 with sHLA G >2U/ml transferred were significantly more likely to become pregnant than those with sHLA G <2U/ml (P=0.0006).

CONCLUSION: sHLA G concentrations in embryo culture media on day 2 of >2U/ml is necessary but not essential for successful implantation. sHLA G >2U/ml coupled with morphologic selection of embryos yields the best current method of selecting embryos most likely to implant. More markers are needed to improve embryo selection in the future.

Supported by: None
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Multiple Thrombophilic Gene Mutations Are Risk Factors for Implantation Failure. 

C. B. Coulam, R. S. Jeyendran, L. A. Fishel, R. G. Roussev. 

Center for Pregnancy Success, Chicago, IL; Andrology Laboratory Services, Chicago, IL; Millenova Immunology Laboratories, Chicago, IL.

OBJECTIVE: While the role of inherited thrombophilia has been accepted as a cause of recurrent pregnancy complications, the contribution of mutated thrombophilic genes to implantation failure has not been studied. Proteins involved in fibrinolysis are necessary for trophoblast invasion into the endometrium. We compared the prevalence of 10 thrombophilic gene mutations among women with a history of recurrent implantation failure after IVF/ET with fertile control women.

DESIGN: Prospective observational study

MATERIALS AND METHODS: 42 women with a history of implantation failure after IVF/ET and 20 fertile control women had buccal swabs taken for DNA analyses. The prevalence of 10 gene mutations (Factor V G1691A, Factor V H1299R (R2), Factor V Y1702C, Factor II Prothrombin G20210A, Factor XIII V34L, β-Fibrinogen -4556>A, PAI-1 4G/5G, HPAl a/b (L33P), MTHFR C677T, MTHFR A1298C) was compared between women experiencing recurrent implantation failure after IVF/ET and controls.

RESULTS: Women with a history of implantation failure after IVF/ET displayed a higher prevalence of PAI-14G/5G polymorphisms than controls (P=0.007). No differences in the frequency of the other specific gene mutations were detected. However, the prevalence of total gene mutations among patients with implantation failure was significantly higher than among controls. More than 3 gene mutations among the 10 genes studied were observed in 74% of women with implantation failure and 20% of controls (P=0.0004).

CONCLUSION: Inherited thrombophilias are associated with implantation failure. This association is manifest by total number of mutations as well as with PAI-1 polymorphism.

Supported by: None

85. Fertil Steril, vol.88, suppl.1, S234, 2007

CORRELATION BETWEEN PREIMFLANTATION GENETIC DIAGNOSIS RESULTS AND SOLUBLE HLA-G CONCENTRATIONS IN EMBRYO CULTURE MEDIA. 

C. B. Coulam, R. G. Roussev; S. Lerner, Y Verlinsky, I. Tur-Kaspa. 

CARI Reproductive Institute, Chicago, IL; Pregnancy Success Center, Rinehart Center for Reproductive Medicine, Evanston, IL; Reproductive Genetics Institute, Chicago, IL.

OBJECTIVE: The transfer of a single embryo is the goal of assisted reproductive technology programs to minimize the risk of multiple gestations. The difficulty has been to decide which embryo to transfer. Measurement of soluble HLA-G (sHLA-G) concentrations in culture media has been reported to predict implantability of embryos. The question arose whether HLA-G culture media concentrations were associated with chromosomal complement of the embryo. To answer this question, culture media from embryos undergoing preimplantation genetic diagnosis (PGD) were analyzed for sHLA-G concentration. The results of the sHLA-G concentrations were compared with the results of the PGD analysis.

DESIGN: Prospective comparative study.

MATERIALS AND METHODS: Culture media from 100 embryos obtained 2 days after fertilization by intracytoplasmic sperm injection were analyzed for sHLA G concentrations using an ELISA kit (Ex Bio/BioVendor, CARI Chicago, IL). A sHLA G concentration of >_2 U/ml was considered a positive result. On the morning of day 3 of development, embryos were bioqr sied in calcium and magnesium free Global media. Fluorescent in situ hybridization with directly labeled probes (Abbott/Vysis; Des Plaines, IL) for chromosomes 13,14,15,16,17,18, 21, 22, X and Y was performed in two cycles.

RESULTS: Soluble HLA G concentration >_2 U/ml was found in 45 (45%) and <2 Ul/ml in 55 (55%) of embryo culture media. PDG results were interpreted as normal chromosomal complement for those chromosomes studied in 59 (59%) and abnormal in 41(41 %) of embryos. Of 41 embryos reported to have a normal karyotype, 16 (40%) had sHLA G concentrations >_2 U/ml and 25 (60%) had sHLA G concentrations <2 U/ nil. Among the 45 embryos brat had culture media concentrations of sHLA G >_2 U/ml, 24 (54%) displayed normal PGD results and 21 (46%) had abnormal PGD results. sHLA G concentrations were <2 U/ml in culture media of 55 embryos among which 33 (60%) had normal and 22 (40%) had abnormal PGD results.

CONCLUSIONS: No correlation between concentrations of sHLA-G in embryo culture media and PGD results were observed.

Supported by: Supported in part by a research grant from Ferring Pharmaceutical Co.
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Pregnancy Outcome after Intralipid infusion among Women Experiencing Recurrent Pregnancy Loss

CB Coulam'2, B Acacio3, JS Rinehart', L Rinehart', S Ng, RG Roussev2
1-Rinehart Center for Reproductive Medicine, Evanston, IL, USA; 2-Mil-

lenova Immunology Laboratories, Chicago, IL, USA; 3-Sher Institute for

Reproductive Medicine, Orange County, CA, USA

Objective: We have previously reported that Intralipid suppresses natural killer (NK) cell cytotoxicity both in vitro and in vivo. The current study was undertaken to determine whether Intralipid treatment is associated with increased live birth rates.

Methods: 79 patients with elevated NK cell activity and a history of recurrent pre- or post-implantation pregnancy loss were treated with IV intralipid, 2-4 ml of 20% solution. Of the 79 women, 68 had a diagnosis of recurrent implantation failure and 11 experienced recurrent pregnancy loss. Recurrent implantation failure was defined in this study as a cumulative total of 8 cleaved embryos transferred or 4 blastocvsts transferred with human chorionic gonadotropin (hCG) serum concentrations less than 5 mIU/ml at 14 days after embryo transfer. Recurrent pregnancy loss consisted of at least 2 or more consecutive spontaneous abortions.

Results: Among the 68 women with a history of recurrent implantation failure, 27 (40%) became pregnant after in vitro fertilization and embryo transfer with intralipid treatment. Four of the 68 patients were over the age of 40 years and none of these became pregnant. Of 64 women under the age of 40 years who were experiencing recurrent implantation failure with elevated NK cell activity, the pregnancy rate per cycle was 42%. Ten of the 11 (91°/0) women experiencing recurrent pregnancy loss had a successful pregnancy.

Conclusion: Intralipid is effective in enhancing live birth rates among women with elevated NK cell cytotoxicity and a history of recurrent implantation failure and recurrent pregnancy loss.

87. Am J Reprod Immunol, vol.59, 6, 474, 2008.

Correlation between Preimplantation Genetic Diagnosis Results and soluble HLA G Concentrations in Embryo Culture Media

CB Coulam', RG Roussev', S Lerner 2, Y. Verlinsky2, I. Tur-Kaspa2
1-CARI Reproductive Institute, Chicago, IL, USA; 2-Reproductive Genetics Institute, Chicago, IL, USA

Objective: To compare the results of soluble HLA-G (sHLA-G) concentrations in embryo culture media with the results of preimplantation genetic diagnosis (PGD) among embryos undergoing transfer after in vitro fertilization.

Materials and Methods: Culture media from 116 embryos at 46 hours of development undergoing PGS were analyzed for sHLA G concentrations using an ELISA kit (Ex Bio/BioVendor, CARL Chicago, IL). A sHLA G concentration of >2U/ml was considered a positive result. PGS was performed using Fluorescent In Situ Hybridization (FISH) with directly labeled probes (Abbott/Vysis; Des Plaines, IL) for chromosomes 13, 14,15,16,17, 18, 21, 22, X and Y in two cycles.

Results: Soluble HLA G concentration >2 U/ml was found in 51 (44%) and <2 U/ml in 65 (56%) of embryo culture media. PDG results were interpreted as normal chromosomal complement for those chromosomes studied in 57 (49%) and abnormal in 59 (51 °/o) of embryos. Of 57 embryos reported to have a normal karyotype, 21 (37%) had sHLA G concentrations >2 U/ml and 36 (63%) had sHLA G concentrations <2 U/ml. Among the 51 embryos that had culture media concentrations of sHLA G >2 U/ml, 21 (41%) displayed normal PGS results and 30 (59%) had abnormal PGS results. sHLA G concentrations were <2 U/ml in culture media of 65 embryos among which 36 (5 5 %) had normal and 29 (45 %) had abnormal PGS results.
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Role of inhibins as markers of follicular maturity in women undergoing controlled ovarian hyperstimulation with GnRH antagonist for in vitro fertilization.

C.B. Coulam, M. Adamowicz, L. Keskintepe and R.G. Roussev

Sher Institute for Reproductive Medicine/RPL, Chicago, IL; Sher Institute for Reproductive Medicine, Las Vegas, NV; Millenova lmmunology Laboratories, Chicago, IL

Objective: Inhibins A and B are members of the TGFP superfamily that are secreted by

granulosa/luteal_cells. In nonstimulated ovulatory cycles, inhibin B serum concentrations

increase in paralled with estradiol levels. Inhibin A is produced by the mature follicle and

corpus luteum and serum concentrations increase with ovulation. Some patients

undergoing controlled. ovarian hyperstimulation (COH) with Antagon (ganirelix acetate)

have low peak estradiol levels despite the presence of ovarian follicles on ultrasound

examination. The present study was performed to assess the role of serum inhibin- A and -B cncentrations in predicting pregnancy outcome after IVF/ET.

 Design: Prospective observational study.

Materials and methods: Sera from 150 women undergoing COH with GnRH antagonist (Antagon) for IVF had blood drawn on the day of hCG administration for determination of estradiol, inhibin A and inhibin B concentrations. Estradiol was determined by chemiluminescence assay using ACS 100 machine. Inhibins A and B were determined by ELISA. The pregnancy rates among patients with serum estradiol concentrations <450 pg/ml were compared with their inhibin A and B concentrations.

Results:

Eight (8) percent of patients undergoing COH with Antagon had peak esttradiol concentrations of < 450 pg/ml or estradiol/oocyte <130 pg/ml at the time of hCG administration. One-third (33°/a) of these women became pregnant. All women with peak estradiol <450 pg/ml who became pregnant had inhibin B concentrations ≥700 pg/ml and/or inhibin A concentrations ≥200 pg/ml. Individuals who had inhibin B/# oocytes between 50-75 pg/ml had a pregnancy rate of 50%. Women with .inhibin A concentrations ≥200 had odds ratio for pregnancy of 3.257 (95% confidence interval 1.447-7.33, P=0.02).

Conclusion: Inhibin A and B concentrations at the time of hCG administration may be a helpful tool to the clinician in determining which patients with estradiol levels <450 pg/ml should have their cycle canceled. 
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Comparison of supression of NK cytotoxicity by IVIg, intralipid and soluble HLA-G.

C.B. Coulam and R.G. Roussev

Center for Pregnancy Success Center of the Rinehart Center for Reproductive Medicine and Millenova Immunology Laboratories, Chicago, IL. 

Objective: Natural killer (NK) cells have been shown to play an important role in reproduction. Elevated NK cytotoxicity has been associated with implantation failure and early pregnancy loss. Intravenous immunoglobulin (IVIg) and soluble HLA-G (sHLA-G) have been reported to suppress NK cytotoxicity. Previous publications have described enhancement in live birth rates among abortion-prone mice and women with intralipid. The purpose of this study was to compare the ability of IVIg, intralipid and sHLA-G to suppress NK cell cytotoxicity in an in vitro assay.

Design: Laboratory study using human blood cells.

Materials and methods: Blood samples taken from 275 women experiencing reproductive failure were analyzed for NK cytotoxicity and the suppression of NK cytotoxicity by IVIg 12.5 mg/dl (n=275), intralipid 1:1000 (n=275) and sHLA-G 70 ng/ml (n=50) using immunofluorescent labeled K562 cells as targets and flow cytometry.

Results: Of the 275 blood samples assayed for NK cytotoxicity, 149 were interpreted as normal NK cell killing activity (≤10% killing) and 126 were reported as abnormal NK cell killing (>10% killing). NK cytotoxicity was suppressed in all samples. Among patients with normal NK cell activity, IVIg suppressed NK cytotoxicity by 44.9±8.1 %, intralipid suppressed NK killing by 45.2±8.3% and sHLA G suppressed by 49.0±9.2%. When specimens with abnormal NK activity were observed for suppression of cytotoxicity, IVIg suppressed by 38.9±5.4%, intralipid suppressed by 39.8±6.2% and sHLA G suppressed by 39.9±5.0%.

Conclusion: IVIg, intralipid and sHLA G suppressed INK cell cytotoxicity with equal efficacy in an in vitro.

93. Am J Reprod Immunol, vol.61, 6, 412-413, 2009.

Evaluation of soluble HLA-G threshold for embryo selection in IVF/ET

RG Roussev', B Acacio2, CW Stamatkin', S Singh2, S Ramu', CB Coulam'3
1-CARI Reproductive Institute, Chicago, IL, USA; 2-Acacio Fertility Center, Laguna Niguel, CA, USA; 3-Rinehart Center for Reproductive Medicine,

Evanston, IL, USA

Problem: Discovery of reliable predictive markers of embryo quality is needed to improve the successful pregnancy rate after IVF/ET and avoid multiple pregnancies. Soluble HLA-G is a candidate for such marker, but results have been contradictory among various groups. In the current study we sought to determine what level of sHLA-G in media surrounding individually cultured embryos could be used as a threshold that could predict subsequent IVF outcome.

Method: In our study we have measured sHLA-G level in embryo culture media using a specific sHLAG ELISA kit from ExBio/BioVendor (Praha, Czech Republic) expressing the levels in U/mL. The samples were collected on day 2 after ICSI and tested in the same laboratory by using same method. All embryos were evaluated and graded morphologically. A total of 1437 embryo culture media (ECM) from 131 patients were tested and the level of sHLAG of the transferred embryos, which gave positive pregnancy, was compared.

Results: Positive implantation rate among the sHLAG-tested patients was 67.9% with positive pregnancy and birth rate of 58%. To establish the threshold of sHLAG level for embryo quality, three different cut-offs have been evaluated: ≥2 U/mL (P = 0.1); ≥3 U/mL (P = 0.001); and ≥4 U/mL (P = 0.04) for their chance to give pregnancy. When using threshold level of ≥3 U/mL positive predictive value for pregnancy was 81.3% and negative predictive value was 48.5%. Expression of sHLA-G was also related to increasing cell stage. Concentration of sHLA-G in embryo culture media was variable and in the low ranges (2-10 U/mL). These data suggest an association between implantation potential and embryonic secretion of sHLA-G. The commercial assay kit utilized allowed for same day assessment of sHLA-G secretion. Addition of sHLA-G status to traditional morphological criteria may be useful as a clinical tool for embryo selection.

Conclusion: When using ExBio/BioVendor kit, a sHLA-G level of ≥3 U/mL can be used as threshold for embryo selection.

94. Am J Reprod Immunol, vol.61, 6, 413, 2009.

Developing immuno-polymerase chain reaction (IPCR), a highly sensitive and specific assay for detecting sHLA-G from embryo culture media

S Ramu1, C Goodman1, CW Stamatkin1, RG Roussevl, CB Coulam1,2
1-CARI Reproductive Institute, Chicago, IL, USA, 2-Rinehart Center for

Reproductive Medicine, Chicago; IL, USA

Problem: For a successful pregnancy following IVF or ICSI, assessing quality of embryo by non-invasive methods is critical. sHLA-G has been shown to be essential but not sufficient for successful implantation indicating the need for analysis of multiple analytes to select the best embryo for transfer. The small volume of media used to culture embryos does not allow multiple analyses by ELISA. We present the development of an immuno-PCR (IPCR) technique for the detection of sHLA-G, in an attempt to facilitate testing multiple analyte from the same culture media to assess the embryo quality.

Method: Previously validated, highly specific sHLA-G immunoassay and its reagents were used to develop IPCR. A rabbit polyclonal anti-human β2-microglobulin antibody was immobilized onto TopYieldTM modules from Chimera Biotec, Germany. The wells were blocked and the diluted sHLA-G standard was then added and incubated at room temperature. Following washing, the modules were incubated with mouse monoclonal anti-sHLA-G antibody and washed. Then, the diluted anti-mouse-IgG DNA conjugate was added and incubated. Following wash, PCR-master mix was added into each well and subjected to real time PCR in QPCR, MX3005p (Stratagene). A non-coated Top-Yield module with PCR-master mix was used as negative control and a second well with PCR master mix spiked with 1 μl of the diluted anti-mouse IgG-DNA conjugate as PCR positive control.

Results: A best standard curve was obtained with 0.1 μg/ml coat, 1:2000 dilution of secondary antibody and 1:100 dilution of anti-mouse DNA conjugate. Under these conditions, the assay is 10 times more sensitive than the existing sHLA-G ELISA from Exbio, Czech Republic when tested using standards.

Conclusion: The results from the IPCR are encouraging, as it not only utilizes small volume allowing multiple analyte testing, but also is more sensitive than existing immunoassays.

95. Am J Reprod Immunol, vol.61, 6, 418, 2009

Preimplantation factor (PIF) binds to specific embryo sites to act as a rescue factor for embryo demise due to embryo toxic serum

CW Stamatkin', RG Roussev1,2, S Ramu', CB Coulam'2 , ER Barnea'2 

1-CARI/ProPREG Research Institute, Chicago, IL, USA; 2-The Society for the Investigation of Early Pregnancy (STEP), Cherry Hill, NJ, USA

Problem: PIF, a novel peptide secreted by viable embryos, is detected in circulation of pregnant women and other mammals starting at pre-implantation period. Exogenous PIF rescues mouse embryos from demise when cultured with sera derived from patients with recurrent miscarriages (RM). We examined whether this protection is due to a direct PIF - embryo interaction.

Method: Female mice were injected with l0IU PMSG followed by 10 IU hCG injection at 48 hr and then mated. At 40 hr after hCG, 2 cell embryos were flushed out of Fallopian tubes. Embryos were added to standard IVF medium and cultured for 72 hr before staining. Various concentrations of FITC-PIF or scrambled peptide - FITC (same amino acid composition as of PIF but different sequence used as control) were added to embryos and incubated for 30 min at RT. Following washing with PBS, embryos were fixed using 1.5% formaldehyde in PBS and examined under fluorescent microscope for binding.

Results: Optimal binding of FITC-PIF was found at 5 μg /ml concentration and binding did not affect embryo survival as evidenced by the preserved morphology. In contrast, the scrambled peptide-FITC in all tested concentrations failed to show any binding, indicating that PIF binding to the embryo is specific.

Conclusion: We demonstrate that, PIF binds directly to embryos, suggesting that it may act in an autocrine fashion. Efforts are ongoing to understand the mechanisms) involved. (PIF - Proprietary Technology)

96. Am J Reprod Immunol, vol.61, 6, 418-419, 2009

Preimplantation factor (PIF) suppresses natural killer (NK) cell cytotoxicity: suggested role in pregnancy loss management

CW Stamatkin', SC Ng', RG Roussev', S Ramu', CB Coulam1,2, ER Barnea1,2 'CARI/ProPREG Research Institute, Chicago, IL, USA; 2-The Society for the Investigation of Early Pregnancy (STEP), Cherry Hill, NJ, USA

Problem: PIF is a novel, nontoxic, embryo-secreted circulating peptide with shown immune-modulatory and pro-receptive properties that promote reproductive success. PIF is effective in treating various immune disorders in non-pregnant preclinical models and is in preparation for clinical trials. Patients with recurrent pregnancy loss (RPL) have elevated NK activity, and therapy with IVIg and Intralipid are effective in reducing cytotoxicity. In view of the potential clinical application of PIF for RPL, we examined its effect on NK activity in vitro as compared to other therapeutic agents.

Materials and Methods: Blood samples taken from 87 women with RPL immune cells were separated by Ficoll Hypaque and isolated cells were analyzed using standard NK cytotoxicity assay. PIF (25 μg/ml) induced suppression was compared with IVIg (12.5 mg/dL) or Intralipid (18 mg/mL) using immunofluorescent labeled K562 cells as a target by flow cytometry. Further dynamics of FITC-PIF or scrambled PIF (PIFscr) binding to NK cells were examined. Results: NK cytotoxicity was suppressed in all tested samples. In patients with normal NK cell activity (n = 62), PIF suppressed NK activity (Mean ± S.D.; 41.8 ± 13.4%) compared with Mg (44.9 ± 6.9%), and Intralipid (45.1 ± 6.4%) In samples with elevated NK activity (n = 25), suppression was achieved by PIF (41.5 ± 1%), IVIg (40.5 ± 5.6%) and Intralipid, (39.4 ± 6%). PIF binds to 67 ± 13% of NK (CD56+) cells and binding saturation was achieved at 12.5 μg/ml while scrambled peptide binding was minimal (<5%).

Conclusion: By binding to IVK cells, PIF blocks cytotoxicity similarly to IVIg and Intralipid. Therefore, PIF may be a promising nontoxic candidate for RPL therapy. (PIF - Proprietary Technology)

97. Am J Reprod Immunol, vol.61, 6, 419, 2009

Endogenous PIF is essential for embryo development: anti-PIF mAb impairs embryonic development in vitro

CW Stamatkin', RG Roussev', S Ramu', CB Coulam'~2, ER Barnea'z 

1-CARI/ProPREG Research Institute, Chicago, IL, USA; 2-The Society for the Investigation of Early Pregnancy (SIEP), Cherry Hill, NJ, USA

Problem: We have already shown that exogenously added preimplantation factor (PIF) binds directly to the embryo, protects from toxic factors present in some women with recurrent pregnancy loss when grown in presence of their sera, while not affecting embryos grown under optimal conditions or sera from fertile women. Here we investigate endogenous PIF (secreted by viable embryos in culture) to establish the peptide's autocrine trophic role in embryonal development.

Materials and methods: Two cell embryos were collected from superovulated mated CB6FI/J mice and cultured in HEPES buffered HTF media (InVitroCare, CA). Embryos were cultured in 500 FL media and incubated at 37°C with 5% CO2 for 3 days. Five embryos/well were cultured in the presence of increasing concentration of anti-PIF mAb ranging from 47-4700 ng/mL. Results were compared with similar concentrations of non-specific mouse IgG ran in parallel. After 72 hr of culture, embryo growth was assessed and graded by using developmental stage from 2 cells to blastocyst, as well as by assessing the rate of atretic embryos. Data was analyzed by chi square analysis for multiple groups.

Results: A clear dose response for the anti-PIF antibody treatment was observed, as increasing concentration of anti-PIF mAb added to developing embryos augmented the number of atretic embryos significantly. All tested doses led to decreased rate of blastocyst formation. At the highest mAb dose, the blastocyst formation rate was reduced to 21 % as compared to nonspecific IgG (66%j, or media used as controls (77%) (P < 0.001 for both groups). No differences were found between treatment with non specific IgG and the untreated controls.

Conclusion: Anti-PIF antibody impairs embryonic development in culture. This indicates that endogenous PIF plays a critical autotrophic role and is required for successful embryo development in vitro (PIF - Proprietary Technology).
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Correlation between preimplantation genetic diagnosis (PGD) results and soluble HLA-G concentrations in embryo culture media. 

C.B. Coulam, R.G. Roussev, S. Lernera, Y. Verlinsky and I. Tur-Kaspa 

CARI Reproductive Institute, Chicago, IL; Pregnancy Success Center, Rinehart Center for Reproductive Medicine, Evanston, IL; Reproductive Genetics Institute, Chicago, IL.

Objective:  The transfer of a single embryo is the goal of assisted reproductive technology programs to minimize the risk of multiple gestations. The difficulty has been to decide which embryo to transfer. Measurement of soluble HLA-G (sHLA-G) concentrations in culture media has been reported to predict implantability of embryos. The question arose whether HLA-G culture media concentrations were associated with chromosomal complement of the embryo. To answer this question, culture media from embryos undergoing preimplantation genetic diagnosis (PGD) were analyzed for sHLA-G concentration. The results of the sHl-4-G concentrations were compared with the results of the PGD analysis.

Design: Prospective comparative study.

Materials and methods: Culture media from 100 embryos obtained 2 days after fertilization by intra-cytoplasmic sperm injection were analyzed for sHLA G concentrations using an ELISA kit (Ex Bio/BioVendor, CARI, Chicago, IL). A sHLA-G concentration of ≥2 U/ml was considered a positive result. On the morning of day 3 of development, embryos were biopsied in calcium and magnesium free Global media. Fluorescent in situ hybridization with directly labeled probes (Abbott/Vysis; Des Plaines, IL) for chromosomes 13, 14,15,16,17, 18, 21, 22, X and Y was performed in two cycles.

Results: Soluble HLA G concentration ≥2 U/ml was found in 45 (45%) and <2 UI/ml in 55 (55%) of embryo culture media. PDG results were interpreted as normal chromosomal complement for those chromosomes studied in 59 (59%) and abnormal in 41 (41 %) of embryos. Of 41 embryos reported to have a normal karyotype, 16 (40%,) had sHLA G concentrations ≥2 U/ml and 25 (60%) had sHLA G concentrations <2 U/ml. Among the 45 embryos that had culture media concentrations of sHLA G ≥2 U/ml, 24 (54%) displayed normal PGD results and 21 (46%) had abnormal PGD results. sHLA G concentrations were <2 U/ml in culture media of 55 embryos among which 33 (60%) had normal and 22 (40%) had abnormal PGD results.

Conclusions:  No correlation between concentrations of sHLA-G in embryo culture media and PGD.

98. Am J Reprod Immunol, vol.61, 6, 419-20, 2009

PIF ELISA - highly specific assay to detect pregnancy in serum: detection not affected by the presence of macrophage inflammatory protein 1-δ (MIP-1δ)

C Goodman', S Ramu', CW Stamatkin', RG Roussev', CB Coulam'2, ER Barnea'2 'CARI/ProPREG Research Institute, Chicago, IL, USA; 2-The Society for the Investigation of Early Pregnancy (SIEP), Cherry Hill, NJ, USA

Problem: Preimplantation factor (PIF), a novel peptide secreted by viable embryos, is detected in mammalian maternal circulation, including humans, starting at the preimplantation period. Our recently developed, highly sensitive chemiluminescent ELISA measures PIF in maternal serum using a specific PIF monoclonal antibody (MAb). Here, we determine PIF MAb specificity by examining its binding to several circulating human proteins.

Method: Biotin conjugated anti-PIF MAb was screened against 234 human proteins using an array (Ray Biotech, GA). Following blocking of the glass chip, it was incubated with anti-PIF MAb, washed off and incubated again with fluorescent conjugated streptavidin in the dark. The slide was scanned following washing using a laser scanner. Except for MIP-1 δ, no specific binding was noted in the entire array. To determine whether MIP-1 δ interferes with PIF ELISA, we compared serum levels of MIP-1δ by ELISA (Ray Biotech, GA) with that of PIF by using our competitive ELISA.

Results: In all 14 sera samples MIP-1 δ was detected (six confirmed pregnant, three non-pregnant infertile women (two positive and one negative in the embryo toxicity assay), three male controls and two fertile controls) MIP-1 δ levels (mean ± sd) was 23 ± 6.1 ng/mL with no differences noted among tested samples. While, PIF levels in pregnant patients ranged from 327 ng/mL to 1100 ng/mL, no correlation between MIP-1 δ and PIF serum concentrations were observed.

Conclusion: Though MIP-1 δ binds PIF MAb in vitro, it does not appear to interfere with our PIF ELISA. PIF MAb is highly specific and therefore PIF ELISA provides a robust and reliable assay to determine PIF levels in maternal circulation to detect viable pregnancy. (PIF - Proprietary Technology)

99. Journal of Reproductive Immunology 81,113-175, 2009

Soluble HLA-G as potential candidate to help morphology grading score in embryo selection for 1VF/ET

R.G. Roussev a, B. Acacio b, S. Parrett b, H. Romine b, C.B. Coulam a
a-CARI Reproductive Institute, Chicago, IL, USA; b-Acacio Fertility Center, Laguna Niguel, CA, USA

Discovery of reliable predictive markers of embryo quality is needed to improve the successful pregnancy rate after IVF/ET and avoid multiple pregnancies. Soluble HLA-G is a potential candidate, but results have been contradictory among various groups. In the current study we sought to determine what level of sHLA-G in media surrounding individually cultured embryos could be used as a threshold that could improve subsequent IVF outcome. In our study we have measured sHLA-G level in embryo culture media using a specific sHLA-G ELISA kit from ExBio/BioVendor (Praha, Czech Republic) expressing the levels in U/ml. The samples were collected on day 2 after ICSI. All embryos were evaluated and graded morphologically. A total of 1542 embryo culture media (ECM) from 145 patients were tested and the level of sHLA-G of the transferred embryos, which gave positive pregnancy, was compared. Positive implantation rate among patients with sHLA-G-tested embryos was 66.7%; with positive ongoing pregnancies and birth rate of 51 %. In non-HLA-G selected embryo transfers, the average implantation successful rate was 50.7%; with positive ongoing pregnancies and birth rate of 35.2%. To establish the threshold of sHLA-G level for embryo quality, three different cut-offs have been evaluated: >2U/ml (p=0.1); ≥3U/ml (p=0.001); and >4U/ml (p=0.04) for their chance to give pregnancy. When using threshold level of ≥3 U/ml positive predictive value for pregnancy was 81.3% and negative predictive value was 48.5%. Expression of sHLA-G was also related to increasing cell stage. These data suggest an association between implantation potential and embryonic secretion of sHLA-G. The commercial assay kit utilized allowed for same day assessment of sHLA-G secretion. Addition of sHLA-G status to traditional morphological criteria may be useful as a clinical tool for embryo selection.

101. Journal of Reproductive Immunology 81,113-175, 2009

Intralipid suppresses NK cytotoxicity both in vitro and in vivo and enhances live birth rates among women experiencing recurrent reproductive failure

C.Coulam,a,b, B. Acacioc, R. Roussevb
a-Rinehart Center for Reproductive Medicine, Evanston, IL, USA; b-Millenova Immunology Laboratories, Chicago, IL, USA; c-Acacio Fertility Center, Laguna Niguel, CA, USA

To establish the ability of intralipids to suppress NK cytotoxicity both in vitro and in vivo, blood samples taken from 275 women experiencing reproductive failure were analyzed for NK cytotoxicity and the suppression of NK cytotoxicity by intralipid 1:1000 (n = 275) using immunofluorescent labeled K562 cells as targets and flow cytometry. 79 patients with abnormal NK activity results (NKa) received Intralipid 20% i.v. (9 mg/ml total blood volume-corresponds to 2 ml of Intralipid 20%o diluted in 250 ml saline; or 18 mg/ml-corresponds to 4 ml of Intralipid 20% diluted in 250 ml saline) infusions and their NKa were tested by flow cytometry using K562 cells as targets. NK cytotoxicity was suppressed by 45.2+8.3% in the in vitro assay. After a single intralipid infusion, 78% of patients showed NKa suppression within the normal range within a week, 22% showed suppression, but still above the normal threshold. In 20% of patients, the NKa activity was normalized after the second infusion. Four patients had three Intralipid infusions in 2-week periods before showing NKa normal activity. The duration of suppressive effect lasted between 4 and 9 weeks. Among the 68 women with a history of recurrent implantation failure, 27 (40%) became pregnant and 25 (37%) delivered a healthy child after in vitro fertilization and embryo transfer with Intralipid treatment. Of 64 women under the age of 40 years who were experiencing recurrent implantation failure with elevated NK cell activity, the pregnancy rate per cycle was 42%. Ten of the 11 (91 %) women experiencing recurrent pregnancy loss had a successful pregnancy. We conclude that Intralipid may be effective enhancing live birth rates among women with elevated NK cell cytotoxicity and a history of recurrent implantation failure and recurrent pregnancy loss as well as suppressing abnormal NK cytotoxicity both in vitro and in vivo.

88. Am J Reprod Immunol, vol.59, 6, 499, 2008.

Preimplantation Factor (PIF) Promotes Embryo Survival

CW Stamatkin', RG Roussev', S Ramu', CB Coulam',2, ER Barnea'2
1-CARI Reproductive Inst. and ProPREG Lab., Chicago, IL; 2-SIEP, Cherry Hill, NJ,

Problem: PIF is a novel embryo derived peptide, exerts an important role of initiating embryo-maternal dialogue by modulating the immune system and promoting endometrial receptivity. PIF secreted by viable embryos can be detected by ELISA using an anti-PIF monoclonal antibody. Since, PIF has been observed to play important role in successful pregnancy, Here, we examined whether synthetic PIF can be used to protect embryos from the toxic maternal serum from patients with recurrent pregnancy loss using mouse embryo model.

Method: Female mice were injected with 5 IU PMSG followed by 5 IU hCG injection at 48 hours and then mated. 40 hours after hCG, 2 cell embryos were flushed out of the fallopian tubes. Embryos were randomly divided into a PIF treated group (0.78ug/ml) added to standard IVF medium in presence of 10% human embryo toxic serum vs. controls (no PIF). Embryos were cultured for 72 hours 10 embryos/dish in 500 μL and graded.

Results: PIF addition significantly decreased the number of atretfc embryos 2/83 (3% vs 14/83 (20%), Chi square p < 0.004. In addition, PIF increased blastocysts number: (N = 49, 70%) vs (N = 39, 55%), 2 cells-morula (N = 34, %) vs (33%), Chi square analysis for all groups. p < 0.007. PIF effect was dose-dependent, most effective at lowest dose tested. PIF protective effect may be direct since FITC-PIF uptake was noted when added to blastocysts. 

Conclusion: This is the first report to demonstrate that PIF acts as an embryo survival factor by increasing embryo viability and promoting embryo development through autocrine/paracrine mechanisms. PIF treatment of embryos may provide a method to improve in vitro viability of embryos used for preimplantation, reducing the need for multiple embryo transfer.

89. Am J Reprod Immunol, vol.59, 6, 499-420, 2008.

Early Pregnancy Diagnosis in Cows using PIF-based ELISA

S Ramu', CW Stamatkin', B Seguin2, C Komar3, M Ruble 3, M Barzani4, A Khan 4, RG Roussev', CB Coulam'-5, ER Barnea'5
1-CARI Reproductive Inst. and ProPREG Lab, Chicago, IL; 2-Minnesota

School of Agriculture, Minneapolis, MN; 3-Iowa State University, Ames,

IA; 4-BioSynthesis Inc, Lewisville, TX, 5-SIEP-SocietThe Society for the Investigation for Early Pregnancy, 1697 Lark Lane Cherry Hill, NJ, USA

Problem: With Artificial insemination (AI) success rate in dairy cattle at only 20-25% per cycle, improved early pregnancy diagnosis is imperative. Preimplantation factor (PIF), a novel peptide secreted only by viable embryos, is detected in mammalian maternal circulation including human, cow, horse, mouse, pig, and primates starting at preimplantation period. Here, we evaluated the utility of PIF detection by ELISA for the early pregnancy diagnosis in cows.

Method: We obtained a total of 50 serially collected dairy and beef cow pregnant sera with known outcome and equal number of nonpregnant cow sera and tested all with our Biotin-anti PIF-mAb-based novel competitive ELISA. Two different methods of detection, colorimetric and chemiluminescent were used. A total of 10 Steer sera and sera from 20 Heifers were also tested to confirm specificity. Further, sera from pregnant cow and steer were filtered (<3 kDa) and then subjected to PIF mAb based affinity chromatography followed by mass spectrometry and reverse phase HPLC analysis.

Results: The colorimetric assay diagnosed 10 day post-AI pregnant cows at 90% sensitivity and 78% specificity. The chemiluminescent ELISA improved overall assay sensitivity and specificity significantly at least by 6 fold and further evaluation of all the samples by this method is ongoing. The mass spectrometry and reverse phase HPLC revealed a single peptide matching the size of native PIF 1500-1700 Da - in contrast, similarly processed steer sample had no PIF indicating that, PIF detection by ELISA is specific and reliable and can be used as pregnancy marker.

Conclusion: We provide evidence that PIF is a biomarker for pregnancy viability and PIF based assays can be utilized to improve AI success rate and reproductive performance in cattle.

90. Am J Reprod Immunol, vol.59, 6, 513, 2008.

Duration of intralipid's suppression effect on NK cells functional activity

RG Roussev1, B Acacio2, SC Ng', CB Coulam'

1-Millenova Immunology Labs, Chicago, IL, USA; 2-Acacio Fertlity Center, Laguna Niguel, CA, USA

Background: In vitro investigations have revealed the ability of intralipids to suppress NK cytotoxicity. Evidence from both animal and human studies suggest that intralipid administered intravenously may enhance implantation and maintenance of pregnancy when the patient has an abnormal NK cells level or function.

Problem: The aim of this study was to establish the duration and efficacy of Intralipids suppressive effect on NK cell functional activity.

Patients and methods: Thirty patients with abnormal NK activity results (NKa) have received Intralipid 20% i.v. (9 mg/ml total blood volume corresponds to 2 ml of Intralipid 20% diluted in 250 ml saline; or IS mg/ml - corresponds to 4 ml of Intralipid 20% diluted in 250 ml saline) infusions and their NKa were tested periodically. The determination of natural killer cell function was performed by flow cytometry using K562 cells as targets.

Results: Of 50 women with abnormal NKa testing who have received Intralipid infusions, 39 (78%) showed IVICa suppression after the first week, 11 (22%) showed suppression, but still above the normal threshold. They received second infusion 2 to 3 weeks later. In 10, the Nka activity was normalized the following week. Four patients had three Intralipid infusions in 2-week periods in between and after the third infusion, and all showed NKa normal activity. In 47 patients the suppressive effect of the Intralipid after the normalization of NKa lasted between 6 and 9 weeks, in 2 patients this benefit lasted 5 weeks, and in one patient the effect was 4 weeks.

Conclusion: Intralipid is effective in suppressing in vivo the abnormal NK cell functional activity. The results suggest that Intralipid can be used successfully as a therapeutic option to modulate abnormal NK activity in women with reproductive problems.

99. J Reprod Immunol, Vol 81, Issue 2, September 2009, Page 146

Soluble HLA-G as potential candidate to help morphology grading score in embryo selection for IVF/ET.

R.G. Rousseva, B. Acaciob, S. Parrettb, H. Romineb and C.B. Coulama,

a-CARI Reproductive Institute, Chicago, IL, USA

b-Acaclo Fertility Center, Laguna Niguel, CA, USA

Discovery of reliable predictive markers of embryo quality is needed to improve the successful pregnancy rate after IVF/ET and avoid multiple pregnancies. Soluble HLA-G is a potential candidate, but results have been contradictory among various groups. In the current study we sought to determine what level of sHLA-G in media surrounding individually cultured embryos could be used as a threshold that could improve subsequent IVF outcome. In our study we have measured sHLA-G level in embryo culture media using a specific sHLA-G ELISA kit from ExBio/BioVendor (Praha, Czech Republic) expressing the levels in U/ml. The samples were collected on day 2 after ICSI. All embryos were evaluated and graded morphologically. A total of 1542 embryo culture media (ECM) from 145 patients were tested and the level of sHLA-G of the transferred embryos, which gave positive pregnancy, was compared. Positive implantation rate among patients with sHLA-G-tested embryos was 66.7%; with positive ongoing pregnancies and birth rate of 51 %. In non-HLA-G selected embryo transfers, the average implantation successful rate was 50.7%; with positive ongoing pregnancies and birth rate of 35.2%. To establish the threshold of sHLA-G level for embryo quality, three different cut-offs have been evaluated: ≥2 U/ml (p = 0.1); ≥3 U/ml (p = 0.001); and ≥4 U/ml (p = 0.04) for their chance to give pregnancy. When using threshold level of ≥3 U/ml positive predictive value for pregnancy was 81.3% and negative predictive value was 48.5%. Expression of sHLA-G was also related to increasing cell stage. These data suggest an association between implantation potential and embryonic secretion of sHLAG. The commercial assay kit utilized allowed for same day assessment of sHLA-G secretion. Addition of sHLA-G status to traditional morphological criteria may be useful as a clinical tool for embryo selection.
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Anti-phospholipid antibodies inhibit angiogenesis

C. B. Coulam,ab and R.G Roussev a
a-Millenova Immunology Laboratories, IL, USA

b-Rinehart Center for Reproductive Medicine Chicago, IL, USA

Successful implantation requires the blastocyst to stimulate its own blood supply through angiogenesis after it has invaded into the endometrium. Interference with the process of angiogenesis would result in implantation failure. Individuals experiencing recurrent chemical pregnancy losses after in vitro fertilization and embryo transfer have a high prevalence of antiphospholipid antibodies (APA). We, therefore, undertook the present study to evaluate the effect of APA on angiogenesis. Sera from five women with positive APA and sera from four women without APA were tested in the in vitro tube formation assay using human umbilical vein endothelial cells (HUVECS) (Clonetics). HUVECS were plated on matrigel inserts in basal media at a density of 120 K per well. Experimental wells contained various additives: 2% fetal calf sera, 2% APA sera, 2% unknown sample sera, VEGF (to augment tube formation) and Suramin (known to inhibit tube formation). Wells were incubated for 16 h, fixed, stained, photographed at 40x and scored by two observers. Scoring grid included: 0 = no tubule formation, 1 = little tubule formation, 2 = some tubule formation, 3 = all over tubule formation. A score of 51.5 was considered inhibitory and > 1.5 non-inhibitory. The mean score for APA positive sera was 1.35 ± 0.4 (SEM) and for APA negative sera 2.38 ± 0.21 (SEM). Among the APA positive sera 80% (4/5) were inhibitory (tubule score ≤1.5) and none (0/4) of the APA negative sera were inhibitory (P < 0.05, Fishers exact test). In conclusion, APA inhibits angiogenesis making it a risk factor for implantation failure. Women experiencing recurrent implantation failure should be screened for APA.
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