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Chapterr 6 

Abstrac t t 

Objectives:: To establish whether microparticles from plasma of women with preeclampsia cause 
endotheliall  dysfunction, as described for isolated myometrial arteries in preeclampsia. 
Methods:: Myometrial arteries were isolated from biopsies obtained at cesarean delivery from 
normall  pregnant women (n-22) and mounted in a wire myograph. BK concentration-response 
curvess were obtained before and after one-hour incubation or after overnight incubation with one 
off  the following preparations of plasma from individual women with preeclampsia (n=16): whole 
plasma,, microparticle-free plasma, isolated microparticles resuspended in PSS or PSS. Overnight 
incubationn was also done with microparticles isolated from normal pregnant women (n=6). One-
hourr incubation was performed with 2% or 10% solution and overnight incubation with 5% 
solution. . 
Results:: No effect of preeclamptic plasma, with or without microparticles, on BK-mediated 
relaxationn was observed. Overnight, but not one-hour incubation with preeclamptic 
microparticless caused abolishment of BK-mediated relaxation in contrast to normal pregnant 
microparticless (P <.005). 
Conclusion:: Preeclamptic microparticles, but not normal pregnant microparticles cause 
endotheliall  dysfunction in isolated myometrial arteries from normal pregnant women after 
overnightt incubation, while other preeclamptic plasma constituents protect the endothelium from 
thiss effect. 
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Introductio n n 

Thee central feature in the pathophysiological mechanisms resulting in preeclampsia is a 
generalizedd vascular dysfunction. This vascular dysfunction is characterized by endothelial cell 
activationn and resultant expression of factors favoring coagulation and impairment of 
endothelium-dependentt dilatation (for review see [255]). These vascular abnormalities are 
consideredd to arise from factors derived from the placenta, which circulate in the maternal blood. 

Numerouss in vitro experiments have indicated the presence of such factors in the plasma and 
serumm from women with preeclampsia, but their nature is still unclear. Studies using cultured 
endotheliall  cells have shown that plasma or sera from women with preeclampsia can alter 
endotheliall  cell function and cause cell activation (for review see [136]). Increased cellular 
permeability,, intracellular accumulation of triglycerides, increased thrombomodulin release, 
increasedd PGI2 and NO production and increased adhesion molecule expression and NF-kappaB 
activityy [261] are reported consequences of incubation with preeclamptic plasma or serum [136], 
Studiess on isolated arteries reported impairment of BK-induced relaxation already after one hour 
off  incubation with 2% pooled preeclamptic plasma [249,262]. It is likely that there is more than 
onee responsible factor; a high molecular weight, lipoprotein-containing fraction in preeclamptic 
plasmaa stimulated NO production in cultured endothelial cells [263] and diminished BK-
mediatedd relaxation in isolated myometrial arteries [264], while a small, aqueous, low molecular 
weightt fraction in the preeclamptic plasma stimulated PGI2 production in cultured endothelial 
cellss [263]. It was proposed that VEGF may be responsible, since anti-VEGF could block the 
effectt of preeclamptic plasma on PGI2 production by cultured endothelial cells and on BK-
mediatedd relaxation in isolated myometrial arteries [136]. 

Wee propose that microparticles may be involved in the generation of endothelial cell 
dysfunctionn in preeclampsia. Microparticles are small membrane fragments, released from cells 
duringg activation or apoptosis, which are capable of altering endothelial cell function through 
severall  mechanisms, which could be relevant to preeclampsia. In specific, microparticles can 
inducee COX expression and PGI2 production by endothelial cells [157], upregulate adhesion 
moleculess on the endothelial surface [196,198], initiate cytokine (IL-6, IL-8) [198] and TF 
productionn [201], cause platelet and neutrophil activation [239] and increase monocyte 
adhesivenesss [196,201]. Recently, we reported that the major part of microparticles circulating in 
thee blood of women with preeclampsia or normal pregnancy is derived from platelets. 
Furthermore,, there are microparticles derived from erythrocytes, leukocytes, lymphocytes and 
endotheliall  cells. We found that numbers of microparticles derived from granulocytes and 
lymphocytess are increased in preeclampsia (see chapterr 5). Since microparticles as well as plasma 
orr serum from women with preeclampsia induce many alterations in endothelial cell function and 
compositionn of the microparticle population is altered in preeclampsia, we hypothesized that 
microparticless may underlie the development of endothelial cell dysfunction in preeclampsia. The 
aimm of this study was to establish whether microparticles from plasma of women with 

- 7 5 --



Chapterr 6 

preeclampsiaa induce endothelial cell dysfunction in isolated myometrial arteries from normal 
pregnantt women. 

Method s s 

Patients s 
Plasmaa samples were collected in the Academic Medical Center after approval by the medical 

ethicall  committee. After obtaining informed consent plasma samples were collected from women 
withh preeclampsia and from normal pregnant women, who were matched for age and gestational 
agee with women with preeclampsia. 

Collectionn of blood samples 
Bloodd samples were taken from the antecubital vein without tourniquet through a 19G 

butterflyy needle with a vacutainer system into a 4.5 mL tube containing 0.105 mol/L citrate 
(Bectonn Dickinson; San Jose, USA). Blood samples were processed immediately at room 
temperaturee to prevent any cell activation. Cells were removed by centrifugation for 20 minutes 
att 1550 g at room temperature to obtain plasma. Plasma samples were divided in aliquots of 
11 mL, snap frozen in liquid nitrogen in order to preserve the microparticle structure, and stored at 
-80°C.. Before the start of thee experiments the frozen plasma aliquots were thawed on melting ice. 
Twoo tubes, containing 250 uL plasma were centrifuged at 17570 g for 30 minutes to pellet the 
microparticles.. Subsequently, 225 uL of the microparticle-free plasma was removed from each 
tubee and the microparticle pellet was resuspended in the remaining 25 uL of the plasma and 
2255 uL of calcium-free PSS. As previously confirmed, the fraction isolated from plasma 
accordingg to the above described protocol contains microparticles (see chapter 5). Whole, 
microparticle-containingg plasma, microparticle-free plasma and isolated microparticles were 
dissolvedd in calcium-free PSS to the desired concentration and used immediately. Calcium-free 
PSSS was used in order to prevent fibrin generation in the solutions. To the solutions that were 
usedd for overnight incubation heparin (1 IU/mL) was added. 

Solutions s 
NE,, L-arginine VP and BK were all obtained from Sigma-Aldrich (Stockholm, Sweden) and 

preparedd as stock solutions, which were further diluted in PSS to the required concentrations. 

Myometriall  biopsy specimens 
Myometriall  biopsies were obtained at the Huddinge University Hospital after approval by the 

medicall  ethical committee. After obtaining informed consent, uterine biopsy samples were 
obtainedd from normal pregnant women, who were undergoing an elective cesarean delivery at 
term.. At cesarean delivery, following the delivery of the placenta, a full thickness biopsy of the 
myometriumm was taken from the upper margin of the uterine incision. The site of the biopsy was 
neverr the site of the placenta location. The biopsies were collected into ice-cold PSS. Small 
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arteriess of about 200-600 um in diameter and with a length of approximately 2 mm were 

immediatelyy dissected from healthy myometrium in the biopsy in ice-cold PSS. From each biopsy 

fourr or more arteries of comparable size and preferably from the same artery segment were 

dissected. . 

Wiree myography 
Arteriess were mounted on stainless steel wires, 40 um in diameter, which were attached to a 

forcee transducer and a micrometer, respectively, in the organ baths of a 4-channel multi 

myographh (Model 610, Danish Myo Technology; Aarhus, Denmark), which were filled with 

PSS.. Vessel length was measured with a calibrated eyepiece micrometer under the microscope. 

Afterr all arteries were mounted, they were allowed to equilibrate for 30 minutes at 37°C, while 

continuouslyy being oxygenated with 5% C02 in 02. All solutions, including the incubation 

solutions,, were refreshed every 30 minutes. A standardized normalization procedure was then 

performedd to allow for calculation of the artery diameter at which the in vivo transmural pressure 

off  the relaxed artery would have been 100 mmHg. Arteries were then set at 0.9 times this 

diameter,, since it is generally accepted that this is the diameter that enables optimal contractile 

abilityy for the arteries with a low resting tension. Myodac software was used for these calibrations 

andd for data registration (version 2.1, Danish Myo Technology). 

Afterr the normalization procedure the arteries were left to equilibrate for 20 minutes and a 

referencee constriction was then elicited with PSS containing 124 mmol/L potassium and 

11 umol/L NE. Following a washout period of 15 minutes constriction was induced with 

increasingg concentrations of VP (0.1 nmol/L to 10 nmol/L) until a stable constriction was 

achievedd to approximately the level of the reference constriction. A concentration-response curve 

withh increasing concentrations of BK (1 nmol/L to 3 umol/L) was then performed. After a 

washoutt period, incubation was started with a 2% or a 10% solution of 1) whole preeclamptic 

plasma,, 2) microparticle-free preeclamptic plasma, 3) isolated preeclamptic microparticles 

resuspendedd in PSS, or 4) PSS. Each incubation solution was prepared from the plasma of one 

womann with preeclampsia. After a one-hour incubation the plasma was washed out of the organ 

bathh by flushing 3 times with PSS. The preconstriction was then repeated up to the same 

concentrationn of VP as had been used before the incubation, followed by the BK concentration-

responsee curve. 

AA separate group of arteries was dissected freshly and then incubated overnight at 4°C in 5% 

solutionss of 1) whole preeclamptic plasma, 2) microparticle-free preeclamptic plasma, 3) isolated 

preeclampticc microparticles resuspended in PSS, 4) isolated normal pregnant microparticles 

resuspendedd in PSS or 5) PSS. The next morning these arteries were mounted in the wire 

myographh and normalization, reference constriction, vasopressin preconstriction and BK 

concentration-responsee curve were performed, as described previously. 
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Dataa analysis 
Thee force developed by the artery per mm of artery segment during application of a certain 

concentrationn of a vasoactive substance was calculated using Myodata (Danish Myo Technology, 
Aarhus,, Denmark). Data were then transferred to STATISTICA (version 5.5, StatSoft, Uppsala, 
Sweden),, in which all analyses were performed. All measurements were corrected for the baseline 
forcee developed by the arteries. VP constriction was calculated as the percentage of the reference 
constriction.. Vessel relaxation to BK was calculated as the percentage of VP preconstriction. 
ANOVAA was used to test for differences between groups in diameter, reference and VP 
constriction.. Paired student t tests were used to compare VP preconstriction before and after 
incubation.. RM-ANOVA was used to compare BK concentration-response curves before and 
afterr incubation and for differences between groups. All data are presented as mean  SEM. 
PP <.05 was considered to be statistically significant. 

Result s s 

Patients s 
Plasmaa was obtained from 16 women with preeclampsia at admission into the hospital and 

fromm 6 normal pregnant women. Demographic data of these patients at the moment of sampling 
andd at delivery are presented in table I. Three women with preeclampsia also fulfilled the criteria 
forr the (H)ELLP syndrome at the time of sampling and one woman had developed eclampsia. In 
fourr women with preeclampsia perinatal death occurred. Myometrial biopsies were obtained 
fromm 22 healthy pregnant women. Demographic data and the indications for cesarean deliveries 
off  these women are presented in table II. 

Arteries s 
Ninety-twoo arteries were dissected from the biopsies, usually at least four per biopsy. Six 

arteriess were excluded for having an insufficient endothelial function at the start of the 
experimentss (maximal relaxation to BK <30%). In the one-hour incubation group 13 arteries 
weree incubated with PSS, 15 with whole preeclamptic plasma (2% n=7, 10% n=8), 15 with 
microparticle-freee preeclamptic plasma (2% n-7, 10% n=8) and 14 with isolated preeclamptic 
microparticless (2% n=7, 10% n=7). For the overnight incubation 6 arteries were incubated with 
5%% whole preeclamptic plasma, 6 with 5% microparticle-free preeclamptic plasma, 6 with 5% 
isolatedd preeclamptic microparticles, 6 with isolated normal pregnant microparticles and 5 with 
PSS.. The mean diameter of all arteries was 386.0  19.0 urn. There were no differences in 
diameterr of the arteries allocated to the different study groups. 
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Tablee I. Patient characteristics. 

Sampling g 

nn = 

Agee (yr) 

Gestationall  age (wk) 

Parity y 

Systolicc blood pressure (mmHg) ) 

Diastolicc blood pressure (mmHg) 

Proteinuriaa (g/24 h) 

Delivery y 

Gestationall  age (wk) 

Birthweightt (g) 

Preeclampsia a 

16 6 

30.99 4 

29.77 9 

00 (0-4) 

157.66 6 

100.77  2.4 

3.55 7 

31.44 9 

12022  163 

Normal l 

29.9 9 

29.0 0 

pregnant t 

6 6 

8 8 

5 5 

0.5(0-1) ) 

103.3 3 

55.0 0 

40.4 4 

3622 2 

0 0 

1 1 

--

0 0 

8 8 

DemographicDemographic data at the moment of plasma collection and at delivery of women with preeclampsia and 

normalnormal pregnant women from whom plasma was collected. All data are means  SEM, except for parity 

whichwhich are median (range) 

Tablee II. Patient characteristics. 

Demographicc data 

nn -

Agee (yr) 

Gestationall  age (wk) 

Parity y 

22 2 

32.33  1.5 

38.88 2 

11 (0-3) 

Indicationss for cesarean delivery 

 Previous cesarean delivery (n-11) 

 Social (n-6) 

 Previous sphincter damage (n=4) 

 Breech presentation (n= 1) 

DemographicDemographic data of the normal pregnant women from whom myometrial biopsies were obtained at cesarean 

deliverydelivery and indication for cesarean delivery. Data are mean  SEM, except for parity, which are median 

(range). (range). 

Contractilee properties 
Thee mean reference constriction in all arteries was 3.7  0.2 mN/mm. There were no 

differencess in reference constriction between the arteries allocated to the one-hour incubation 

groupss and the overnight incubation groups. All arteries constricted in response to increasing 

concentrationss of VP. The VP concentration required to get a stable constriction up to the level of 
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thee reference constriction in arteries used for one-hour incubation was usually 1 nmol/L (n=30) 

orr 0.3 nmol/L (n=20). Lower (0.1 nmol/L (n=3)) and higher concentrations (3 nmol/L (n=9)) 

weree needed in some arteries. The VP preconstriction was similar before and after one-hour 

incubationn in all arteries (data not shown), except those incubated with whole preeclamptic 

plasmaa (105  3% vs 90  4%, P =.02 for 2% plasma and 121%  6 vs 109  5%, P =.007 for 10% 

plasma).. After overnight incubation the VP concentration used to reach the level of the reference 

constrictionn was 0.1 nmol/L (n=15) or 0.3 nmol/L (n=14). The level of VP preconstriction was 

similarr in all groups (P =.86). 

Relaxationn properties 
Thee arteries incubated for one hour with PSS relaxed to BK before and after incubation to a 

similarr extent (figure 1, P =.61). There was also no difference in BK-mediated relaxation before 

andd after incubation in arteries incubated with 2% or 10% whole preeclamptic plasma (figure 

2A,B,, P =.90 and P =.29, respectively), microparticle-free preeclamptic plasma (figure 2C,D, 

PP =.56 and P =.44, respectively) or isolated preeclamptic microparticles (figure 2E,F, P =.85 and 

PP =.85, respectively). Arteries incubated overnight with PSS tended to have a reduced relaxation 

too BK compared with the arteries that were used for one-hour incubation, although it did not 

reachh significance (maximal relaxation to BK 59  8% (n=5) vs 80  3% (n=57), P =.08). BK-

mediatedd relaxation was similar in arteries incubated with isolated normal pregnant 

microparticles,, whole preeclamptic plasma or microparticle-free preeclamptic plasma compared 

withh arteries incubated in PSS (figure 3, P =.54, P =.35 and P =.98, respectively). In contrast, 

BK-mediatedd relaxation was abolished in arteries incubated overnight with a 5% isolated 

preeclampticc microparticles solution (figure 3, P <.005 compared with arteries incubated with 

normall  pregnant microparticles and P <.0001 compared with arteries incubated with PSS). 

100 0 

80 0 
c c 
o o 

33 60 

X X 
JS JS 

'SS 40 

20 0 

0 0 

-9 9 -88 -7 

Logg [BK] (mol/L) 

Figuree 1. BK-mediated 

relaxationrelaxation before (black circles) 

andand after (open circles) a one-hour 

incubationincubation with PSS (n=13). 
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Logg [BK] (mol/L) Logg [BK] (mol/L) 

Logg [BK] (mol/L) Logg [BK] (mol/L) 

100 0 

80 0 c c o o 

I 6 0 0 

0 0 

20 0 

0 0 
-99 -8 -7 -6 -9 

Logg [BK] (mol/L) Log [BK] (mol/L) 

Figuree 2. BK-mediated relaxation before (black circles) and after (open circles) one-hour incubation 

withwith 2% (A, n=7) and 10% (B, n=8) whole preeclamptic plasma, 2% (C, n=7) and 10% (D, n=8) 

microparticle-freemicroparticle-free preeclamptic plasma and with 2% (E, n-7) and 10% (F, n-7) isolated preeclamptic 

microparticlesmicroparticles in PSS. 

-81--



Chapterr 6 

100 0 

80 0 

e e 
o o 
ZZ 60 
ra ra 
X X 

ra ra 

ïï 40 

20 0 

0 0 

Figuree 3. BK-mediated relaxation after overnight incubation with 5% whole preeclamptic plasma 

(black(black squares, n=6), microparticle-free preeclamptic plasma (open squares, n=6), isolated 

preeclampticpreeclamptic microparticles in PSS (black diamonds, n—6), isolated normal pregnant microparticles in 

PSSPSS (open circles, n-6) or with PSS (black circles, n=6). 

Comments s 

Wee found no effect of a one-hour incubation with whole plasma, microparticle-free plasma or 

isolatedd microparticles from individual women with preeclampsia on BK-mediated relaxation in 

isolatedd myometrial arteries from normal pregnant women. However, after an overnight 

incubationn with isolated preeclamptic microparticles BK-mediated relaxation was abolished. In 

contrast,, isolated normal pregnant microparticles did not cause any alteration in BK-mediated 

relaxationn after overnight incubation. Similarly, overnight incubation with whole and 

microparticle-freee preeclamptic plasma had no effect on BK-mediated relaxation. Thus, 

circulatingg microparticles from women with preeclampsia in contrast to microparticles from 

normall  pregnant women are able to damage the endothelium after prolonged exposure, while 

otherr preeclamptic plasma constituents protect the endothelium from such damage. 

Wee performed two sets of experiments. In the first set, vessels were exposed to microparticle-

freee preeclamptic plasma, preeclamptic microparticles, or their combination for one hour. 

Previously,, a one-hour incubation with 2% pooled preeclamptic plasma has been shown to be 

sufficientt to demonstrate impaired endothelium-dependent dilatation [262]. In our study we 

performedd a paired comparison of endothelial function before versus after incubation. 

Surprisingly,, we found no evidence for endothelial dysfunction at all after a one-hour incubation 

-99 -8 -7 -6 

Logg [bradykinin] (mo l /L) 
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withh 2% plasma, nor with 10% plasma. We therefore prolonged the incubation period to 
approximatelyy 18 hours at 4°C in a second set of experiments. In these experiments vessels were 
mountedd on the wires only after the incubation, which provides the disadvantage that paired 
observationss of endothelial function are no longer possible. However, we considered that quite a 
largee database of responsiveness of freshly isolated vessels was available after the first set of 
experiments,, which could serve as a reference here. This second set of experiments clearly shows 
fulll  suppression of endothelium-dependent relaxation after incubation with isolated preeclamptic 
microparticles,, while normal pregnant microparticles, microparticles in preeclamptic plasma and 
microparticle-freee preeclamptic plasma had no effect. Since microparticle isolation procedures 
weree similar for both types of microparticles our findings strongly suggest that the endothelial 
dysfunctionn developed after incubation with preeclamptic microparticles is specific for 
preeclampticc microparticles and does not result from alterations in microparticle characteristics 
duringg the isolation procedure. 

Concerningg the mechanism that may cause the endothelial damage, it is interesting to note 
thatt incubation with isolated microparticles caused no endothelial dysfunction after a one-hour 
incubationn at 37°C, but caused full suppression of BK-mediated relaxation after overnight 
incubationn at 4°C. We believe this indicates that a critical step in the damaging mechanisms of 
microparticless is of physical rather than biochemical origin, since at low temperature enzymatic 
processess such as free radical production are inhibited to a much greater extent than physical 
processess such as diffusion and attachment. Thus, the picture emerges that microparticles slowly 
diffusee towards the endothelium and become attached during overnight incubation. The attached 
microparticless then induce the endothelial dysfunction either during the incubation period or, 
moree likely, immediately after restoring the temperature to 37°C the next morning after mounting 
thee arteries and prior to assessment of endothelial function. It can not be excluded that genetic 
processes,, involved in the regulation of endothelium-dependent relaxation (e.g. NOS, COX or 
ET-1)) could take place, although the low temperature would slow these processes dramatically. 

Itt remains to be investigated which microparticles cause the observed effect on endothelial 
function.. In a previous study we found that granulocyte- and lymphocyte-derived microparticle 
numberss are increased in preeclampsia. Therefore, it is likely that one or both of these types of 
microparticless are involved. On the other hand it is also known that characteristics of 
microparticless not only depend on the cells they originate from, but also strongly on the stimulus 
thatt resulted in activation of these cells [167]. It does therefore remain possible thatt microparticles 
derivedd from other cell types are responsible for the observed effect [154]. 

Whilee the above suggested chain of events clearly needs further experimental evidence, it is 
interestingg to note that preeclamptic plasma had a clear protective effect on the endothelial 
function.. Plasma proteins, in particular albumin, are known to protect endothelial function in 
isolatedd arteries [265]. The fact that the isolated microparticle solutions do contain a small 
amountt of plasma, ten times lower than in the microparticles dissolved in plasma, indicates that 
thee interfering effect of plasma is dependent on the concentration of plasma. An extra argument 
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forr this theory is formed by the fact that albumin concentrations are reduced and characteristics 
off  albumin are altered in preeclampsia [266]. 

Thee question rises whether the damage that we observed is representative for endothelial 
dysfunctionn as it occurs in preeclampsia, since the time courses of these processes are different. 
Basedd on the above reasoning, a critical step in the damaging effect would be the firm attachment 
off  microparticles to the endothelium. Two conditions in preeclampsia may promote such 
attachment.. First, as already discussed, albumin concentrations are reduced in preeclampsia and 
albuminn structure is altered. Second, oxidative stress is increased in preeclampsia (review see 
[255]).. Oxidative stress has been reported to affect the endothelium protecting layer, resulting in 
increasedd adhesion of platelets to the endothelium [267]. This mechanism could well be involved 
inn attachment of microparticles to the endothelium, also since microparticles can express 
adhesionn molecules on their surface [167]. 

Furthermore,, the vasculature of women who develop preeclampsia might be more susceptible 
too damage. This is supported by the fact that preeclampsia occurs more often in women with 
vascularr diseases, such as diabetes or hypertension (for review see [255]). Moreover, women who 
developedd preeclampsia have altered hemodynamic characteristics 5 months after delivery [268] 
andd an increased risk of developing cardiovascular disease later in life [7], 

Itt remains to be discussed why in our study preeclamptic plasma, with or without 
microparticles,, did not cause endothelial dysfunction in contrast with previous studies [249,262], 
Theree are however some important differences in experimental approach between our study and 
previouss studies. Firstly, we used individual plasma samples instead of pooled plasma, to 
evaluatee whether damaging factors are present in all patients. Although the preeclamptic patients 
includedd in our study were early and severe cases, with a high incidence of complications, we did 
nott observe any effect of the plasma samples from the 16 preeclampsia patients included in this 
studyy on endothelial function. Secondly, unlike in previous studies, we determined endothelial 
functionn before and after a one-hour incubation in the same artery. This paired observation 
shouldd provide a more sensitive test for endothelial function changes, but as said before, even 
withh this more sensitive test such changes were not observed after one-hour incubation. Thirdly, 
thee preconstriction level is essential for the assessment of dilatory function. Supermaximal 
preconstrictionn will reduce the ability of the arteries to relax [269]. The VP concentrations that we 
usedd for preconstriction were chosen to approximate the potassium and NE reference 
constriction,, which are submaximal and were also previously shown to produce a submaximal 
constrictionn in isolated myometrial resistance arteries from normal pregnant women [148]. Using 
thiss preconstriction level, we achieved a BK-mediated relaxation up to approximately 80% in all 
arteries.. Interestingly, VP-induced contraction levels were decreased after incubation with whole 
preeclampticc plasma, but not after incubation with microparticle-free preeclamptic plasma or 
isolatedd preeclamptic microparticles. The cause of this effect is unclear, but seems to result from 
ann interaction between plasma and microparticles. Fourth, the plasma that we used in our study 
wass collected in such a way that cellular activation and thus additional microparticle release 
duringg sampling and processing was prevented. Furthermore, immediate snap freezing ensured 

-84--



Circulatingg microparticles and endothelial function 

perseverancee of the microparticle structure. Plasma that has not been collected according to this 
protocoll  could contain additional, altered or destructed microparticles that are not present in vivo 
andd that could have a damaging effect on endothelial function. 

Inn conclusion, isolated microparticles from women with preeclampsia cause endothelial 
dysfunctionn after overnight incubation in isolated myometrial arteries from normal pregnant 
womenn in contrast to microparticles derived from normal pregnant women. Furthermore, other 
preeclampticc plasma constituents protected the endothelium from this damaging effect. We 
suggestt that attachment of microparticles to the endothelium forms a critical step in the induction 
off  this endothelial dysfunction, while albumin and other plasma constituents act protective. This 
hypothesiss will need further investigation. 

Wee would like to thank Joris A.M. van der Post and Augueste Sturk for their help in the 
planningg of this study and Danielle S. Grootfaam for her help in performing the experiments. 
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