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|. INTRODUCTION

Polycystic ovarian syndrome (PCOS) is one of theost
common endocrine disorders, affecting 5-10% of womm
reproductive age, and is characterized by hypeog@ihism,
chronic anovulatory cycle, and oligomenorrhea or eaonrhea
(Franks., 1995). Serum luteinizing hormone (LH) éngecretion,
insulin resistance, and compensatory hyperinsuliaeare common
biochemical features of PCOS and at least 50% @&f BCOS
women are insulin resistant when compared with aged
weight-matched controls (Dunaé al., 1989).

Even though a previous report indicates famildistering of
PCOS (Legroet al.,, 1998), the mode of inheritance of the
disorder is still uncertain. Although a single admal-dominant
pattern transmission was initially proposed, recesttdies are
indicative for a more complex mode of inheritan€&oSignamiet
al., 2001; Legro et al., 2002). Genetic studies have been difficult

due to heterogeneity in the phenotype of PCOS matie



Moreover, the availability of only small numbers sibpairs and
the lack of an unambiguous male phenotype alongh vitie
absence of an appropriate animal model made rdsardifficult
to elucidate the genetic basis of PCOS. Most genstudies
performed for a candidate gene approach in cultwedssolated
cells, focusing on genes involved in folliculogesessuch as
myeloid cell leukemia-1 (Hartley e¢ al., 2002), growth
differentiation factor-9 (Teixeireet al., 2002) or plasma protein-A
(Hourvitz et al., 2002), and steroidogenesis including steroidteacu
regulatory protein (StAR) (Jakimiulket al., 2001), or cytochrome
P450 (CYP 17) (Wickenheisseat al., 2000; Daneshmanet al.,
2002). In addition, genes involved in insulin sigmg have been
investigated (Dunaif., 1997; Waterwortt al., 1997; Nayuduet
al., 1989).

Follicular fluid has an essential role in the giojogy of
follicular growth, oocyte maturation, and ovulatioA number of
studies revealed that follicular fluid inhibits zonhardening

(Duran et al., 1997), promotes hyperactivation and acrosome



reaction of sperm (Kulinet al., 1994; Revelliet al., 1995),
increases fertilization rate (Artiniet al., 1994), and enhances
preimplantation embryo development (Suchanek al., 1994).
Moreover, follicular fluid contains high levels @onadotropin and
growth factors that are helpful for oocyte matumatiand embryo
development (Fortuneet al., 2004). Therefore, the chemical
composition of fluid from dominant follicles can besed as an
indicator of the secretary activities and metaloli®f follicular
cells, which regulate the follicular quality. Thigdicates that
protein components in follicular fluid can provida useful
indication of the requirements for growth and matien of cells
and oocytes during development.

2-dimensional gel electrophoresis (2-DE, Figujewhich makes
it possible to simultaneously investigate hundrefisproteins in a
body fluid, has been used as a powerful researchnigue. |
have carried out 2-DE analysis using follicularidlurom normal
and recurrent pregnancy loss (RPL) patients in rotdescreen the

proteins associated with RPL disease (Kieh al., 2006). |



identified several proteins including coagulatioactbrs that are
differentially expressed in follicular fluid in cqmarison with
normal controls at the polypeptide level (Kiet al., 2006). In
this study, | have identified, for the first time two
PCOS-associated proteins that are up-regulatedoliicular fluid
from PCOS patients using proteomic tools and cowdd by

Western blot analysis.



. MATERIALS AND METHODS

1. Chemicals

Immobiline dry strips (IPG pH 3-10 nonlinear 18n) and
Pharmalytes were purchased from Amersham PharmBmé&ch
(Uppsala, Sweden); Griess reagent, CHAPS, urediothteitol
(DTT), Tris base, thiourea, glycine, ammonium pHete and
sodium dodecyl sulfate (SDS) were from Sigma (Stuis, MO,
USA); coomassie brilliant  blue (CBB) G-250 and
tetramethylethylenediamine  (TEMED) were from BioeRa
(Hercules, CA, USA). All other chemicals were ofethighest

grade obtained from various commercial sources.

2. Patients and samples

1) Patients



Women with PCOS (n=5) were ascertained from iliert
Center at CHA General Hospital located in Seoul,rd&o The
criteria for diagnosis of PCOS rely on the comboratof clinical
symptoms, ultrasonographic examination, and bioetedmdata.
The essential criteria for the diagnosis of PCOSrewdhe
presence of polycystic ovaries on ultrasound in atiept
presenting with hyperandrogenism (hirsutism, acnd/a elevated
serum T) and/or symptoms of anovulation (amenorrhea
oligomenorrhea). Another five healthy volunteer &®s were
enrolled and considered as a control group. Thealthy state
was determined by medical history, physical and vipel
examination, and complete blood chemistry. Their rmad
ovulatory states were confirmed by transvaginalrasttnography
and plasma hormone assay detected during the |ptede of the
cycle. Clinical characteristics of normal and PCQ@8&tients are

given in Table 1.



2) Follicular fluid

Depending on the humam vitro fertilization (IVF) programs
at Fertility Center, CHA General Hospital, folliaul fluids were
collected from 5 women with PCOS and 5 normal wonasn a
control. Follicular fluid from the various sizes dbllicles was
pooled and collected in the sterile tubes with appate
concentration of potassium-EDTA or sodium heparithe fluid
samples were centrifuged at 3,000 rpm for 30 mewuded the
supernatant was heat-inactivated atC5%or 35 minutes. The
heated fluid was cooled and sterilized with a filt€0.224
m-pore-size filters, Millex-GV; Millipore, BedfordMA, USA). All

samples were stored at -80until use.



3. Depletion of maor abundance proteins with an

immunoaffinity column

Depletion of six most abundant proteins.e.( albumin,
transferrin, 1gG, IgA, haptoglobin and antitrypsinh follicular
fluid was carried out using a Multiple Affinity Resmal Column
(MARC) (Agilent, Wilmington, DE, USA). A 4.6 mm x (b mm
MARC with binding capacity for 20uL of follicular fluid was
used. Chromatographic separation of the abundamogeimps by
MARC was performed with a mobile phase reagentaatording
to a standard liquid chromatography (LC) protocabvided by
the manufacturer. Briefly, crude follicular fluidamples were
diluted 5 times with Buffer A containing proteasahibitors
(Completé’, Roche, Mannheim, Germany) and filtered through
0.22um spin filters by spinning at 16,000 > at room
temperature for 1-2 min. Samples were injected #ad-through
fractions were collected and stored at €2Quntil use. In order to

resolve depleted follicular fluid proteins on 2-DEels,



flow-through fractions from MARC were pooled andegpitated
with pre-cooled solution of 10% TCA for 1 hr at 20 After
washing with ice-cold acetone, pellets were redded in the

sample buffers of 2-DE.



4. 2-DE and image analysis

Isoelectric focusing (IEF) was performed usinge tIPGphor
system (Amersham Biosciences, Uppsala, Sweden). afplke
containing 1 mg of follicular fluid proteins was xed with a
sufficient volume of a rehydration buffer (7 M ure2 M
thiourea 4.5% CHAPS, 100 mM DTE, 40 mM Tris, pH )818
give a total of 350 uL. Samples were applied to 18 cm
Immobiline Drystrips, pH 3-10 nonlinear by in-gekhydration.
IEF was carried out for about 80000 Vh. The secdidensional
separation was performed in 9-16% linear gradieslygzrylamide
gels at constant 40 mA per gel for approximatelyhis. After
protein fixation in 40% methanol and 5% phosphaaimd for 1
hr, the gels were stained with CBB G-250 for 12. h&tained
gels as exampled in Figure 2 were scanned using 2716
imaging densitometer (Bio-Rad, Hercules, CA, USAd aanalyzed
with an Image Mastéf2D Platinum software (Amersham

Bioscience, Uppsala, Sweden).



5. Protein identification

1) In-gel digestion and mass spectrometric analysis

Excised spots were destained, reduced and &klylaand then
digested with trypsin (Promega, Madison, WI, USA) @reviously
described (Choet al., 2005). For MALDI-TOF MS analysis
(Figure 3), the tryptic peptides were concentrated poros R2
and oligo R3 column (Applied Biosystems, Foster yCiCA,
USA) and eluted ina-cyano-4-hydroxycinnamic acid (Chet al.,
2005). Spectra were obtained using a 4700 TOF/TOF
spectrophotometer (Applied Biosystems, Foster C@A, USA).
Proteins were identified from the peptide mass magsEng
MASCOT (ttp://www.matrixscienceom/search_form_select.html),
MS-Fit (http://prospector.ucsf.efluand ProFound (http://129.85.19.
192/profound_bin/WebProFound.exejo search for the protein

database, Swiss-Prot and GenBank.



2) LC-MSIMS

For nano-LC-ESI-MS/MS analysis, the peptidesesligd with
trypsin were concentrated by poros R2 and oligo dBimn. All
LC-MS/MS experiments were performed using an Agiléano
-flow Proteomics Solution featuring an Agilent 1108eries
nano-LC for MS/MS coupled through an orthogonal asgnay ion
source to an Agilent 1100 Series LC/MSC Trap XCHh itap
mass spectrometer. The nano-LC system was operateshmple
enrichment/desalting mode using a ZORBAX 300SB-C18
enrichment column (0.3x 50 mm, 5pm). Chromatography was
performed using a ZORBAX 300 SB-C18 (1bn x 150 mm)
nanocolumn. Solvent gradient started at 3% solvBnt(0.1%
formic acid in acetonitrile) and 97% solvent A @1formic acid
in water). The gradient was as follows: 3% B istcedly from
0 to 5 minute, 3 to 10% B from 5 to 10 minute, 10 45% B

from 10 to 50 minute, 45 to 90% B from 50 to 55 ut&@) 90%



B isocratically from 55 to 60 minute, 90 to 3% Borir 60 to 61
minute, and then washed with 3% B for 10 minute.

The LC/MSD Trap XCT was operated in the uniqueptide
scan auto-MS/MS mode. The ionization mode was ipesit
nanoelectrospray with an Agilent orthogonal sourfeying gas
flowed at 5 L/minute and drying gas temperature wa°C.
Vcap was typically 1800-1900 V, with skim 1 at 30, Vnd
capillary exit offset at 75 V. The trap drive wastsat 85 V
with averages of 1 or 2. ICC was on with maximum
accumulation time of 150 ms, smart target was 1¥h,Gand MS
scan range was 300-2200. Automatic MS/MS was imaufcan
mode, with the number of parents 2, averages ofradggmentation
amplitude of 1.15 V, SmartFrag on (3@00%), active exclusion
on (after 2 spectra for 1 minute), prefer + 2 onS/MS scan
range of 100-1800, and ultra scan on. Each acquM&iMS
spectrum was searched against the non-redundatgirpreequence

database using Spectrum Mill software tool in thetgn.



3) Bioinformatics

Each MS/MS spectrum obtained was searched dgahmes
non-redundant protein sequence databasiag the Spectrum Mill
software tool. Sequences of uninterpreted CID specivere
identified by correlation with the peptide sequengmesent in the
protein sequence database (NCBInr 2006.10) usimg Spectrum
Mill MS Proteomics Workbench (Rev A.03.00.015, /Asgt,
Wilmington, DE, USA). Results for the SpectrumMdkarch were
initially assessed by ‘score’ and ‘scored peaknsily (SPI)'. The
software creates theoretical peptides for all or a limitecbuyp of
database proteins, calculates corresponding MS/Mé&ctisr; and
compares them with an experimental spectrum (stddnifor the
database search) to find the match. Score meanstspto the
matched (Bonus) or unmatched (Penalty) peaks. Bqmuists are
awarded for each matched peak, at one point pek pegardless
of peak height. Penalty points for unmatched peales based on
peak height/height of tallest peak. SPI is caladatas follows:

from peaks remaining after peak detection, thisthie percentage



of total intensity in the query set spectrum, whish matched to
peaks in the library spectrum. SPI lower than 508ggests a
poor match, or presence of non-corresponding fragnan types
in the query set spectrum. Adjusting the value ofnimum
matched peak intensity to less than 50% (defaullueya will
enable reporting of poorer quality matches. As aega rule, for
declaring a protein hit, protein score > 13, peptiscore > 10
and SPI (%) > 70 were applied throughout the datalyais
procedures as suggested by the manufacturer. Adl photeins
identified in this paper are based on at least tpeptides

assignment.

6. Western blot analysis

Human follicular fluid proteins diluted to 1/1@vith PBS
buffer were subjected to SDS-PAGE. Albumin was reado from
follicular fluid for the purpose of detection of rknogen 1,
cytokeratin 9, antithrombin, fibrinogerny chain, apolipoprotein
A-IV precursor, and a-1-B-glycoprotein using Aurum serum



protein  mini kit (Bio-Rad, Hercules, CA, USA). Theroteins
were blotted onto nitrocellulose membranes. The brames were
incubated with blocking solution, containing a 102@ilution of
anti-kininogen 1 (Santa Cruz Biotechnology, SantauzC CA,
USA), or anti-cytokeratin 9 (Abcam, Cambridge, Uldhtibodies.
In addition, antithrombin antibody (Abcam, Cambedg UK)
diluted with 1:1000 with the blocking solution wassed. Also,
the membranes were incubated with blocking soluticontaining
a 1:500 dilution of anti-fibrinogery (Santa Cruz Biotechnology,
Santa Cruz, CA, USA), anti-apolipoprotein A-IV puoesor (Santa
Cruz Biotechnology, Santa Cruz, CA, USA), @anti-a-1-B-
glycoprotein (Aviva Systems Biology, San Diego, CAJSA)
antibodies. And then, the membranes were incubateith
blocking solution containing a 1:5000 dilution oforkeradish
peroxidase-conjugated secondary antibodies. An E@item (Elpis
Biotech, Taejeon, Korea) was used for the detectbnsignals.
Bands from the Western blotting were scanned agdizid using

Fluor-S™ Multiimager (Bio-Rad, Hercules, CA, USA). Valuesea



expressed as mean * standard error of the mean )(SEM

7. Data processing statistical analysis

All statistical analyses of the data were perfed using a
Student'st-test when two groups were compared. Numerical data
are presented as mean + SD, ang @alue less than 0.005 was

considered statistically significant.



M. Results

1. 2-DE and image analysis of proteins in follicular fluid

from PCOS patients

A typical 2-DE separation was performed in thd pnge of
3-10 (Figure 4) on proteins extracted from theidalbr fluid of
PCOS patients and normal women as a control to tifgen

proteins that are aberrantly expressed in PCOSrjati

2. Differential expression of proteins in follicular fluid of

PCOS patients

By comparing protein expression levels in fallar fluid from
5 PCOS patients and 5 normal women as a controg th
overexpressed 6 spots were selected. The expressvats were
determined by examining the ratio of the relatiymtsvolume of

a protein in the gel. The identities of these ddfé proteins



were confirmed by MALDI-TOF-MS or nano-LC MS/MS. &\

included kininogen 1, cytokeratin 9, antithrombinham B,
fibrinogen y chain, apolipoprotein A-IV precursor andi-1-B

-glycoprotein (Figure 5 and Table 2).

3. Western blot analysis

To confirm the expression levels of the ideatfi spots, the
follicular fluids were analyzed by Western blottingiith the
respective antibodies. As shown in Figure 6A, augrotein
A-IV precursor was detected in the follicular flumf both PCOS
and control groups. Apolipoprotein A-IV precursod6( kDa)
expression in PCOS patients was significantly higtiean that in
controls (1.00vs. 3.21 + 0.89,* p < 0.005, Figure 6B). Figure
7A shows the Western blot fon-1-B-glycoprotein (54 kDa)
detected in follicular fluid of controls and PCO&tipnts.

a-1-B-glycoprotein  expression in PCOS patients walso a



increased about three-fold compared with contralelle(1.00 vs.
270 £ 0.31,* p < 0.005, Figure 7B). On the other hand,

Western blotting analysis showed no significant ngfes of
kininogen 1, cytokeratin 9, fibrinogep and antithrombin between

PCOS and control groups as shown in Figure 8.



IV. Discussion

PCOS is a common endocrinopathy affecting 5-1@¥o
women of reproductive age. The 2003 Rotterdam GCmuse
concluded that PCOS is a syndrome of ovarian dgsfom
requiring two out of three of the following critarifor diagnosis:
(i) oligo- or anovulation; (ii) hyperandrogenismdaor hyperandro
-genemia; and (iii) polycystic ovary morphology. €fb is clear
evidence for an underlying genetic cause for PCGCfSet on
familiar clustering of cases. Most studies are best with an
autosomal dominant inheritance. However, studies/e habeen
difficult due to small sample sizes, errors in istetal analysis,
and differences in diagnostic criteria, an inevgalbonsequence of
PCOS being a heterogeneous disorder. In this sttidy, proteins
expressed in the follicular flud of PCOS patientwere
investigated using 2-DE analysis and | found thab tproteins

apolipoprotein  A-IV  precursor anda-1-B-glycoprotein  were

aberrantly expressed in PCOS.



Human apolipoprotein A-IV is a 46 kDa glycopiate
triglyceride-rich glycoprotein (Utermanmt al., 1979; Weisgraber
et al.,, 1978). It is expressed in the small intestined aits
synthesis and secretion increase in response toatty imeal
(Kalogeris et al., 1994). apolipoprotein A-IV has several proposed
roles, including lipid transport, lipoprotein metdism (Goldberg
et al.,, 1990), control of food intake (Fujimotet al., 1993) and
gastric function (Okumura et al., 1994). Most recently,
apolipoprotein  A-IV has been shown to be antiaigenic, and
there is also evidence supporting its antioxidactivily (Ostos et
al., 2001). Two mechanisms have been suggested for
apolipoprotein  A-IV’'s antiatherogenic action: enbament of
cellular lipid efflux (i.e., "reverse cholesteralabsport”) (Remaley
et al., 2001) and antioxidant activity (Ostost al., 2001). |
identified that the expression of apolipoprotein NA- was
significantly increased in follicular fluid from RS patients. This
may result in aberration of lipoprotein metabolisand transport,

causing the generation of polycystic ovary. Howevhow the



aberrant expression of apolipoprotein A-IV is inxed in the
generation of PCOS remains to be elucidated.

| also determined the expression level cefl-B-glycoprotein
by Western blotting analysis, and found that itspregsion is
increased in PCOS patients compared with normal evom
a-1-B-glycoprotein is a known plasma protein withoakwn
function and a member of the immunoglobulin supuitia Little
is known for biological functions ofa-1-B-glycoprotein with
regard to infertility diseases so far. Further gtutherefore, is
needed to explain as to why the-1-B-glycoprotein protein is
increased in PCOS patients.

Even though we identified that the expressionkfinogen 1
and cytokeratin 9 was increased in follicular feiidrom PCOS
patients by 2-DE analysis, Western blotting analyshowed no
changes between PCOS and normal patients. Howetlres,
expression level varies among normal or PCOS patien
suggesting that these proteins may be involved tiology of

PCOS in certain cases.



In addition, we identified that the expressioh antithrombin
and fibrinogeny was increased in follicular fluids from PCOS
patients by 2-DE analysis. Western blotting analyshowever,
showed individual variation between PCOS and normpalients.
In the case of antithrombin, Tsanadis al. (2002) reported that
the concentration difference is not statisticaligngicant between
women with PCOS and the control women, and this ins
agreement with our own results. There are sevesallts in the
literature regarding the fibrinogen concentratian females with
PCOS. Atiomoet al. (1998) have shown statistically a higher
concentration of fibrinogen in women with PCOS thannormal
control women. Dahlgrenet al. (1994) have shown that the
concentration of fibrinogen is less in females wWRCOS. Kelly
et al. (2002) did not find statistically significant ftifences
between these two groups. Considering the diffegnin the
literature with regard to the expression level albrihogen in
PCOS patents, further studies are needed in omleinvestigate

the detailed functions of fibrinogen in PCOS pdaBen not



necessary because there is no differential exmmessf these

proteins in PCOS patients and normal women.



V . Conclusion

Polycystic ovarian syndrome (PCOS) is a comnesrdocrine
-metabolic disorder, affecting 5-10% of women oprogluctive age.
The etiology still poorly understood. Folliculauitl contains a variety
of biological important proteins of the requirengentor oocyte
fertilization and follicle maturation during mamrnaal reproductive
process. Therefore, it can be used as a provissmaite for identifying
proteins involved in PCOS.

To identify the differentially expressed proigifrom PCOS patients
versus normal control, the protein expression iariawn follicular fluid
was analyzed using two-dimensional electrophore$sDE).
Over-expressed six proteins (kininogen 1, cytoker@f antithrombin,
fibrinogen , apoliopoprotein A-IV precursor, aadl-B-glycoprotein)
in follicular fluids from PCOS patients were idditil with matrix
assisted laser desorption/ionization-time or flglass spectrometry
(MALDI-TOF-MS) and nano-LC MS/MS. Western blot aysib
confirmed that the protein expression level of mpuprotein A-IV
precursor andi-1-B-glycoprotein was increased in follicular fluiebm

PCOS patients compared with those from normal otstr



These results will facilitate the understagdimf molecular
mechanisms of PCOS and provide candidate biomarkarsthe

development of diagnostic tools.
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Table 1. Clinical

characteristics of women

with PCOS and

controls
PCOS Normal
No. 5 5
Age (y) 33  (29-39) 31 (26-39)
BMI (kg/mz) 23.07 (19.97-26.35) 20.94 (19.78-22.38)

FSH (1U/liter)
LH (1U/liter)

E> (pmol/liter)

5.74 (2.9-8.2)
10.46 (8.0-13.0)

32.60 (19.0-61.0)

6.10 (3.7-8.2)
4.98 (2.3-6.7)

27.86 (9.3-49.0)

BMI, body mass index

FSH, follicular-stimulating hormone

LH, luteinizing hormone

E,, estradiol



Table 2. Protein identities determined by mass spectrometry

. Matched | Sequencg .

Spot | Accession _ . Theoretical
Protein name | Score* peptides | coverage

ID number MW /pl

number(%)| (%)
2931 gi|4504893 Kininogen 1 89  11/44 (25) 21 47853/6.29
3074 | gi|435476 Cytokeratin 9 83 17/184 (9) 41 62092/5.29
. Chain B

3246 gi|999514 _ . 68 | 17/184 (9) 53 48916/5.95
Antithrombin 1l

3528 | gi|182489 Fibrinogeny 68 | 16/165 (10 45 49450/5.61
Apolipoprotein

4093/ gij71773110 ~PO'POP 277 | 25/50 (50) 50 | 45344/5.28
A-IV precursor

6603 | gi|69990 |a-1-B-Glycoprotein 82 | 16/135 (12 45 51908/5.65

* Score is -10 x Log (P), where P is the probapilithat the

observed match is a random event; it iIs based oBIN{atabase

using the Mascot searching program as MS/MS data.
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Figure 1. Overview of experimental design for mass spectromet
-based proteomic studies. Proteins are extractean fibiologic
samples and fractionated by a variety of separatiwethods. In
2-DE, proteins are separated based on isoelectrint gpl) and

size.



Figure 2. IPG strip and gradient SDS-PAGE for follicular fui

proteins separation.
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Figure 3. Protein ionization methods used for mass spectmymet
-based proteomics. Matrix-assisted laser-desorpti@ynization
(MALDI) uses analytes which are cocrystallized in raatrix
composed of organic acid on a solid support. A eulsf
ultraviolet laser is then used to evaporate therignaand the
analyte into gas phase resulting in generation iofles charged

ions.



Figure 4. Master image of a 2-DE gel stained with Coomassie
Blue G-250. 1 mg follicular fluid proteins were &g and
separated on 18 cm pH 3-10 IPG strip and then 9-Ié&alient
SDS-PAGE. (A) 2-DE gel image of follicular fluid qteins for
the control. (B) 2-DE gel image of follicular fluighroteins for

the PCOS patient.
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Figure 5. 2-DE image of overexpressed proteins in follicuflaid

of PCOS patients. Up-regulated proteins in folkculfluids of
PCOS patients.The 2-DE images of 6 up-regulated spots were
analyzed using ImageMast¥r 2D Platinum Software (ver. 5.0)

and magnified.
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Figure 6. Western blot analysis of Apolipoprotein A-IV presar.
Western blotting for follicular fluid proteins frontontrols and
POCS patients was carried out. (A) Western blotlyasiga (B)
Quantitative density of gel bands for ApolipoprateiA-IV
precursor (46 kDa). The bars represent the mean EM Sof
density of gel bands determined from PCOS patiamd controls.
Significant difference was assessed by a Studentsst (*p <

0.005).



WB: Anti-alpha-1-B-glycoprotein
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Figure 7. Expression ofa-1-B-glycoprotein by Western blotting.
Western blotting of follicular fluid proteins fromPCOS patients
and controls was carried out. A Student’s t-testwadd significant
differences (*p < 0.005) between control and PCQ#lictilar

fluid. (A) Western blot; (B) Quantitative densityf @gel bands in
the a-1-B-glycoprotein (54 kDa). The bar represents thean +

SEM of density of gel bands determined from costrahd PCOS

samples.
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Figure 8. Western blot analysis of antithrombin, fibrinogen

cytokeratin  and kininogen in follicular fluid of GOS patients

and normals.
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