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A B S l ' R A C T

It was recenly shown rhat the plasnra protein-mediated attractive interaction berween phospholipld

membranes could in the buclding pioccss cause adhesion of the bud to the mothcr memblare lJ' Ufbaniia' N'

TomliI, M. lokar, A, Arnbrozil,*i euinik, M, l(anduier, B. Rozman, A. lglit, V. l(raU-lglii, Coalescence of

phospholipirl membranes as a possible origin ofantic0agulant effect ofserum proteins, chem, Phys' Lipids 1 50

iZOOil qS-SZl. Since in the ln vivo con-tlitions the buclding of cell menlbranes leads t0 thc releasc of

microvesicles into rhe cifculation, a hyPothesis was put fonvard thar the ability ofplasma to cause adhesion

betlvecn membranes supress.s the miirovesiculation process. In the Prcsent worl(, thls lrypothesis was tested

in a population oI I I patlents with gastrointcstinal cliseases. The number of microvesiclcs in peripheral blood

or potl.nt, w.rs deter.mined by flow cytometry while the ability of plasma to cause adhesion between

membfancs was detcrminect uy adding patiends plasma to thc suspension of giant, plrospholipid vesicles

cfcated by electloformation metttoa, ina me.rsuring the rlvet.l$e efiective angle of colrtact between tlle

adhered vesicles, Statistically signlficant llegative cofrehtioDs between the nunrbeI of lll icrovesicles and the

average effective angle ot coitact lRearion coefficien-t -0.50, p-9.93'l) and berween tlre number of

*lcro"u.rtct., per nufrber of plrt"trti tna the average effective angle of contact (Pearsorr coefficient -0'64'

p-O,OO:l *"r. found, which is in favor ofthe above hypothesis. Patients with gastrointestinal cancer hacl

larger number of mlcrovesictes (dif rence 140%, statistLil_signlficance 0'033) and snrailer average effectlve

anite of contact (differe'ce zgx, statistical signilicance 0.013) compared to patients with other gastro-

intestinal tliseases.
O 2008 Elsevier tuc' All rights reserved

tntroduction

Mict'ovesicles (MVs) can be considered as extracellular olganelles

l2l which convey communication between distant cells' MVs found in

irf,riiiir" .,:iglnut. rto* different cells [3-61, but mostly rrom blood

,.f f ,  f i f .  Thel iare f inal products ofa process start ing.with lateral

redistr ibutionoImembranecomponents,proceeding.withdevelop-
mertr of membLane bucls and encling with pinching off the buds fi'om

tfi.' ,"otn.t nrembrane [8]. Increasecl nunrbet of MVs was found in

peripheral blood ol patients suffering from cardiovascular disot'ders

i l ,ai ,  lnf. . t ion t4,9-i1 l ,  autoimmune diseases [12'13] and cancer [14-

iol. ' rutor-aei ived MVs are present also in other body f luids of

patients with cancer [17] '
Due to the importance of microvesiculat ion of membranes' the

tunderlying nrecltanisms were studied in different systems' A sinple

system wtrich could leveal plrysical nrechanisms involved are giant

pirospholipid vesicles (GPVs). GPVs possess many inrportant proper-

ii.r oi."ft membranes and can be observed live undel an optical

microscope, Vesiculat lon of GPVs can be induced by difFerent

mechan is lnssuchasan increaseof the te lnpera tureandmanipu la t ion
of the solut ion in contacl with the outer layer oi the CPV membrane'

in such studies it was found thar the addition of plasnia proteins (in

farticutarl beta 2 glycoploteilr I and antiphospholipicl antibodies) into

[he suspension oiiPvs tuy cause budding of 6PVs [ 18]' coalescence

;fcP\,; l i l iand aclhesion of buds to the mother membrane [1] '

fFis, 1). ihe'accompanying theoretical studies on protein-mediated

i"i?iolii"nt between metibt.n.s indicate that plasma proteins can

iniiua. .tt"aine inter.rction between membranes even when they aIe

iii;:;ilry.,1, dlre t0 positional and orientational distribrrtion of

ptot.in titf..utes with spatially disribrrted chal'ge [20]'''-f, 
*.t ri,gg.rt.d on the basis of the above experintental and

at .or.ii.rr Le-s-utts ttrat plasma prorein-nred iated arrFcrive interac-

tion between membraues may prevent the rele'lse of MVs into the* Corfespondlng nuthor. lax: +386 I 4768 850'

E-rnoiJ oddressr alcs.iglic{ffe.uni-lj si (A' lglit)'

1079-9796/$ - sce fronr mnltcr o 2008 Elscvier lnc' All rights rescF/ed'
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ro rhe morhcr ccll mcmbrane (n ) whilc if;rdhcsion mediators are absent the bud pinches off the mothcr membranc and bcconres a mlcl ovesicle (B),

circulat ion I1l.  A hypothesis w.ls ptrt  forward that in subjects with
plasma which induces a mole pronounced adhesiotr between

menrbranes t lre nunrber of MVs in the peripheral blood wil l  be

smaller, A method FoI determirrat ion of the extent of plasma-induced

.rclhesion between membranes was proposed by assessing the

average effective angte of contact between GPVs which adheLed

due to rbe adcl i t ion of plasnia to the suspension of CPVS [211. l t  was

assumed that larger average effective angle of contact corresponds to

a more pronounced adhesion 121 l. The proposed trend was confirmed

by a pilot study involving three healthy subjects [21]. However' in

oid.r to obtain decisive evidence regarding the val idity, the

hypothesis should be tested on different populations involving larger

number ofsubjects, This work presenls .r study of a populat ion of 19

subjects with varlous gastrointestinal dlseases. At this point i t  is of

interest to deterntine a general trend of the depeDdence of the

nuntber of MVs on the avelage effective angle of contact between

CPVs. Therefore, it is preferrble to include in the study the subjects

within a wide range of the number of MVs, including patients with

cancer, in whorn the number of MVs is expected to be high. As among

19 of the included Datients 5 of them were diagnosed with cancer wc

could also assess possible differences between the grotlp forrned by

these patients and the group folrned by all other patients, regarding

the number of MVs and the average effective angle of cont'lct

between CPVs,

Patlents

We originally inclLrcled in the strrdy 21 patients from Department

of Castroenterology, University Medical Centre Ljubljana, wlto were

adrnitted in 2007 due to vat'ious gastrointestinal diseases (Tables 1-3)'

Patients gnve a wlitten consent to participate in the study' Two

experiments were performed (the f irst expel imen! included l5

patients and the second experiment incltrded 6,Patients) '  In two
patients, the sample with CPVS w.rs of insuff lcient qual i ty to

determine the average effective angle ofcontact' so these two patients

were included only in the .rnalysis of the number oi MVs' To conlparc

the paticnts with cl i .rgnosecl gastlointestirral cancer wlth other

patlellts we fot'nred two respective groups, The glottp A (patlents

rliagnosed with cancef) consisted of 5 patients and tlte group B

(p.rients with other gastrointestinal dise.rses) cousisted of 16 patients

iior analysis of MVs) or 14 patients (fol analysis of the average

efiective angles ofcontact between 6PVs).

Materlals and nrethods

Preparatiott of human plosnto somples nnd microvesicle isolotion

2 ml of venous blood was col lected into vacutubes containing

tr isodium citrate and processed wirhin 15 minutes (rnin). Fol lowing

the centr i fugation of blood (1500 xg, 15 min,20'C' SIGMA 3l( l8

Cenrri fuge, Sigma), two plasma samples fol each patient (250 ul each)

were used for isolation of MVs according to the method described in

Dietnant et al.  [7] while 300 pl of plasma was used for experiments

with GPVs. To isolate MVs, 250 pl of plasma was cenrriiuged at

17,570 xg for 30 min at 20 "C (SICMA 3lG0 Centrifuge, Sigma) .rnd

225 ! l  ofsupernatant was removed. Atter adding 225 pl of phosphate

buffer sal ine (136.9 nrmol/ l  NaCl'  2 7 nrnol/ l  I(Cl, 7.8 mmoUl

NazHPOax2Hz0 and 1 '5  mnro l / l  I (H2P0q,  pH 7 '4 )  con ta in ing

10.9 mnroUl trisodium citrate, centlifugation at 17,570 xg and the

removal of supernatant was repeated. For analysis by flow cytometer,

the samples containing MVs were diluted 4 times: 975 irl of citlated
phosphate buffer sal ine w.rs added to 25 pl of the pel let.  lsolat ion of

MVs and experimeDts with GPVs wele pelforlned silnultaneously,

irnmediarely aftet' the separation of plastna from the cells.

FIow cytomeffy

Samples containillg isolated MVs wet'e analyzed using a Coultef

EPICS Altra flow cytometer (Beckman Coulter Electonics). 7000 events

were recorcled. The number of MVs was given relatively to the number of

Flow-count fluorospheles (1'05x 106/nrl in soltrtiorr, Bccknran Coulter)'

The s.rmples for measurernent of the nutnber of MVs were plepat'ed ft'om

585 ul of diluted MVs and 15 pl of fluorosplret'es in solLttion'

Platelet count

For determination of the platelet count '  3 ml of venous blood was

collected into v.rcutubes containing I(3EDTA anticoagulant' Platelets

were counterJ by Siernens Advia 120 hematologic counter '

Prcpil ation 0n rl o bservotion o/ gian r ph ospholipid vesicles

CFVs wele prepared by the modified electroformation metliod'

originally proposed byAngelova et al, [22]. Fol neutral CPVs, 1-palmitoyl-

Z-ojeoytin-giycero-3-phosphocholi ne (POPC) .rnd cholestelol (Avanti

Kopie fur Liz-enzkunden von subilQ Q.V,,.,SSit#
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+ Sex, yeat
of birth

Forwatri scatter/side scarter ol MVs (l) Dirgnosls

and Ilourospheres (l)

Phrelet
concentrdlion x 10e/ I

MVs/0uoro sphere$
plarFlets (10-e l)

Average cffective angle
ol cont,rcl ((legrees)

MVs/fluoro
spheres
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0,0104

0,0308
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0.0325
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metastatic pancreatic cancer
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Polar Lipids, lnc.)' dissolvecl in .r 2ll chloroform/methanol mlxture at

concentration oi1 mg/ml, were combined in the proportion of4:1 (vlv)'

it oi.rt.rot was added to popc to increase the longevity of vesicles,

20 pl of the lipicl mixtule was applied to each 0f tlre two platinum

eleitrodes shapetl as Locls (approxinrate length 1 tL 1nd 
diameter

.l mm). The electrodes were left in a low vacuum for'2 lt for solvent to

.urpotti.. fft. lipicl-coated electrodes were theleafter placed into a

rrci.i.*if"g. iube filled with 1'8 ml of 0'2 M sucrose solution to

form an electroformation chamber' An AC electric current with an

ffiiiuo. oi s v and a frequency or 1! ,H-2. was-applied to tlre

eleitrorles for 2 h, which was followed by 2'5 V and 5 Hz for 15 min'

2,5 V and 2,5 Hz for 15 min aDCl finally 1 V and 1 Hz for 15 min' Aftet

ir" .r..iioiottation, 600 pl o[ sncrose soltttion containing GPVs and

i i"i ti o.z M glucose soiution were pipetted in thlee. 2 ml plastic

ri.io..nitifugr- tubes whicll were sealed with paraf,lm band to

'rt*.ni .ntrn"n,e of air and t0 protect the solution from microorgan-
';;r. 

il; ;i;i.s were left foisedimentation under glavitt, in a low

vacuum at room tempelatrlre for 1 day'"'-ir.,. 
cpvr *.r.e observed by an inverted microscoFe Nikon Eclipse

T-300 with phase contrast opti;s' For the experinrents 70.F[ coverwellrM

p*i*fon Chanrbers (Grace Bio-Labs)' which allowed.simultaneous

;;il;;;i.iour e*p"riments, were used' 7 pt of citrated plasma

ffiil;;;Ji.J tttouet' a circular opening to the 63 ul of GPV

rrrp'.nti""l",r'e wellof the pertusion chamber' For all experiments' the

images of adlrered GPVs were taken 30 min 'rfter tbe addition of plasma

at C" mm distance from the circular opening where plasma was

introduced. Th€ experiments were perforned at room temperature'

Detet'mination of the medianng effect of plasma

To assess the adhesion between GPVs aftet the addit ion of plasma'

atl cle.rrly visible efiective angles of contact between adhered CPVs

iiom .n'imtge (see Figs' 2-4) were measured nsing"corel Draw

*ft*.r", An lverage fiom all the 'lnglcs determined from a given

frame was calculatcd for each patient'

Storisfical onolYsls

Merhods of descriptive statistics were used' The statistical sig-

nincance of the correlation was deternined by the Pearson coefficient

*itif. ,t''. totitrical significance of the difference between the two

gr""pt "f patients wa-s cletermined by the Student's t-tesl Power

;;;i6t was performed by the Power and Precision V3 software'

Results

Fig,2 shows the GPV s'rmples 30 min after tlie.addition of plasma

p.tlii"its io patients From gloup A (patients with gastrointestinal
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ti Sex, yenl Forward scnfler/Jide scatter ol MVs (l] Dilgnosls

ofbirth and flourosPheres (J)

Platelet Mvs/flt loro Mvs/{luor0spheres/ Average elledivt nngle

concentr.rt ion ' loe/l spheres platelets ('t0- e l) of conr;lcr (dcgrecs)

20  F .1945 1 ulcus vcntr iculi

acute pnncreatilis,

hyperlipidemia

hcmorrlragic anglodYsPlasia
of thc uppcr gur

ulcar,lt ive colit is

l iver citrhosis

ulcus bulbi duodenir
lnteci lon

liver cirrhosis

liver cirrhosis

'J89 0.62 0.0016

' - @

i '
i

i ' i2t M, 1944

M , 1 9 l 9
0.001 1

7  M.1978

8 R 1945

M,1932

l0 M,1!58

1l  M,1S65

I I

tr, t"tl
i " _ : " " . 1

cancer). Corresponclingly, Figs.3 and 4 show the GPV-plasma sanrples

pertairiing to patients from group B (,patients with othef gastro-

inrestinaidiseases)' The clearly visible effective angles of cont'rct were

measured as shown in Figs.2,3 ancl 4 and the average for each patient

was determined. Differences betweerr CPV-plasma samples perraln-

ing to dif felent patiel l ts cau be obsetved, such as the pt 'eserrce o[
"a-eULis" itr somes.rmples and larger differences between refraction

indexes ofthe vesicles and ofthe strrrouncl ing solt l t iol l ;rs exhibited in

Kopie iUr Ltr-e
x00BB7E) i
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# Sex, yenr Forwnrd scatter/side scatier ofMVs (lJ Diagnosis
of birth and flourospheres U)

Phtelet MVs/fluoro MVs/0uoro spheresi Average etlecrive nngte
concentrationx 10e/l spheres platelers (10-0 l) ofconrncr (degrees)

l 2  M ,  l s s l  
l

l iver cirrhosrs, lnfcction

liver cirrhosis, acute
cholecystlt is

l lver clrrhosis

autoimmunc:hcpatids

livef cirrhosis, infection

liver cirrhosis, hemQragic ulcer

acute pancrcatitis, hyPcrlipidcmia

hcmotrhagic ulcer, infecdotl

1 1 0

1 3  F . 1 9 4 1

1 4  F . 1 9 4 0

l5 R 1984

i l _ ^ -

.;

16 M, 1934 ) t  r
. , 1
I

I
I

' ' . , i

. ' i

I
,.... "-.....-- .t

0.59l i 4

0.66

0.53

u. l )

0.0044

0,0051

0.0063

0.0030

0.0031

. tu )

119

18 F ,1951

1 9  F . 1 9 1 4

1280.4078

I J J

106396

t lrehaloeffect.Theobservedsamplescont.rineddiffetentpopulations
of GPV5 with respect to theil size and density'

We found a neg.ltive, statistically significant correlation (Pearson

coeificient=-0.50, p-0.031) between the number of MVs in periph-

er.rl blood and tlre ability of plasma to iuduce coalescence between

inembr';'nes - represented by the average effective angle of contact

il.t*.rn adhered CPVs (fig. 5A), Statistical signiffcance of the

correlation was even higher if the number of MVs was calculated
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Flg. 2. lma8cs of GPV samples 30 mln aftcr drc addition of padents' plasma (group A,

patienrs rnarked by l -5). The effcctive angles ofcontact l)etwecn rhe adlleled CPVs rIe

depicted, Snrll l  ci icles indicate the contributioll of 360' by three adjacent effective

angles ofconract.

with respect to the number of platelets (Pealson coefficient=-0'64'

p-0.003j, (Fig. 5B). This Lesult is in favor of the hypothesis that in

subjects with plasma wlrich induces a more pronounced adhesion

Fle 3. lNarcs of GPV sanplcs 30 nin rftcr the addition ofpatlcnts' plasma (gloup ts'

"rli*it *3*Jrtt u-ir).ihe etfccrivc antlcs of (otrtactbctwee.n the adhercd cPvs rre

ffi;il:'ilil;ir.'., i'nit.t,. the contrlbntion of 360" by three adlacent effcctive

anglcs Of Contlct.

Flg,4. lmages of GPV samples 30 min nfter the nddltlon of patients' plnsma (group B'

paiicnts mirkert by 12-19).The effective angles ofcontlcl between the adhered 6PVs

lre deptcted, smali circles Indicate the contl ' ibutlon of 360' by three adjrccnt effectlve

angles oI contflct,

between membranes the number of MVs in the peripheral blood is

smaller.
By comparing patients diagnosed with cancer (group A) wit l t

patients traving ottrer gastlointestinal diseases (group B) we fourrd a

iarge (t40%) anl statistically significant (p -0.033).difference between

gro'upi n and B legarcling the numbel of MVs in peripheral blood

[r.frf. +) wlrile the difference between the two groups regarding the

)uetrg. lmectiuu angles ofcontact between GPVs was smaller than the

d i f f e r - e n c e i n M V s , b u t s t i l l c o n s i d e r a b l e ( 2 0 % ) a n d s t a t i s t i c a l l y
iignin.ont (p=0.0]3) (Table 4). Fulthel st'rtistical an'rlysis yielded

power f OO%'for MVs at c-0,05 while for the average effective angles

ii.ontu.t, ttt. power at d-0.05 was 90%, wlrich is excellcnt regarding

ihrt tl,at. *utu only 5 subjects iD group A' on the basis ofthese resLtlts

w e c a l l c o n c l u d e t l ] a t c o n s i C | e r a b l e a n d s t . l t i s t i c a l l y s i g n i f i c a n t
cliiferences in the tlumber of MVs and in tlre ability ol plasm'l to

causeadlresiorrofmembr.rnesbetweenthetwogrotrpsareindicated.

Discussion

The main result of this work is the cofrelation between the number

ofMVs in peripheral blood ofpatients and the average effective angle

;;;;;;;;t*een GPVs afte; dre adclition of plastna to GPVs (Fig' 5)'

oini rOV pt.t.nts the evidence iu favor of the lrypothesis that plasma

,rhial"t n*di",at attractive interaction betweeu membranes n.Iay callse

;iil""t.t of microveslculation (Fig' 'l) which.results in a smaller

,rnlrr.i.ir,av, shed from the vesiculating pool. we rhink thar rhe

Dlesented results are promlsing, however' further studies should be

Kopio f i r r  L ize
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We lrave found diffelences irt the Dumber of MVs and itt the
avelage effective angle of contact between patients diagnosed with
gastroir)testinal cancer (group A) and patienrs diagnosed with other
gastrointestinal diseases (group B) (l'able 4)' Four out of five patients

from group A form a separate grotlp in Fig. 5 at large numbers of MVs
and small average effective angles of contact between GPVs. ln these
patients the disease had advanced. The patient #1 died two weeks
after the btood sample was taken, due to caldiac arrest following
corna. In the nfth patient with cancer who had a srrrall number of MVs
and a large average effective angle ofcontact (and was with respect to
these parameters indistinguishable from liatients from grcup B) the
turnor was smaller and the stage of the disease was described as

initial. Also note that in diagrams showing the size and the forward

scatter vs. side scattcr distributions of MVs (Table 1) in patients with
aclvancecl cancer there is a pronounced region of srnall MVs while

there is no pronounced region of small MVs in the patieut in whom
the disease was in the initial stage. Large difference in the number of

MVs between the groups A and B (Table 4) would therefore be

ascribed to the advanced stage of cancer in four out of live patients

Iom group A. These results agree with the results of l(im et al' I l6l

who iound an increased nuntber of MVs in peripheral blood oi

patlents with gastric cancer with respect to normal controls, the

irurnber of MVs increasing with the advanced stage of the disease'

Circul.rting MV concentration is influenced by the size of the pool

of cells that are able to vesiculate, the intrinsic properties of cell

membranes, the rnediating effect of plasma to suppress microvesicu-

lation and the ability of the clear.rnce system to relrove MVs fiom

circulation, In order to better assess the effect oIthe ability of plasma

to suppress microvesiculation, it was suggested 121l that the rele v'rnt

parameter would be /- the amount of MVs in plasma/rhe size of the

vesiculating pool, rather than the concentration of MVs, ln healthy

subjects, tlie major contributioll of the vesiculating pool cont|ib[ting

to MVs in peripheral blood (around 80%) are Platetets [7]' therefoLe in

nrade to valid.rte tlte hypothesis. Also, some shortcornings of the
metl lod should bc overcome.

We have irnproved the method for prepat'ation of CPVS with
respect to the previously reported study [21 ] whete it was argued that
the yield of CPVs was too low to analyse larger number of sartples. In
the modified protocol which was used in the plesent study, a larger
part of tipid-coated electrodes was in contact with sucrose solution in
the electlofolnration chamber, so tllat a larger lipid/solution interface
is available in the electrilformation process comparecl to previous
protocol, During sedimentation samples were better protected against
microorganisms. Also, according to the new protocol, the CPVs were
rinsed from the electlodes by removing the electrodes from the
solution and re-inserting them several times. ln the previous protocol.

the electrodes were rinsed by pouring the solution out of the chamber.
By using the improved method of electrofornration we can now test

about 20 samples of plasma with the same yield of GPVs. In this

respect, we could in principle analyze all samples from our study with

the same yield of CPVs, however', we were limited by the limited

nurnber ofblood samples thar our centrifuge can process at the same

time. Thus, the results presented were obtained from two experi-

ments on two different days, whereby for each experiment, GPVs were

produced a day before. ln any case, even with the same yield' the

popLrlation of CPVs is a heterogeneotls one witlt respect to size and

ihape. Also, fluctuations in the density of GPVs in different samples

are considerable (Figs. 2-4). Addit ion of plasma may cause burst ing of

GPVs, thereby diminishing their number in the sample, For each

samrrle, we took the image at a position that was chosen previously for

all samples - at the same dlstance frotn the insertion of plasma into

the sample . These points may vary considerably in density of GPVs' ln

the future, further intprovements of the method for production of

GPVs and other possible nrethods for studylug the ability of plasma to

cause adhesion between melnbfaneous structures should be

considered.

Table 4
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Power at
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the pilot snrdy [21 ] the pararneterf was defined as the ratlo between

the ioncentration of MVs .rtrd the concentration of platelets' A bettef

corfespondence was found in the dependence of the parameter/on

the aveiage effective angle of contact than in the dependence of MV

concentrr l ion on the average eft 'ect ive angle of contact l2l l '  Simil '1r

results wefe obtained by applying this pafameter to our poptt lat ion:

the Pearson coefl icient representing the strength of the correlat ion

w.ls higl ier for the parameter/(Fig. 58) than for the MV nurnber (Fig'

5A, Table 4), mostly on accourrt of the patients with diagnosed cancer'

In l ine with the hypotl ' resis, this indic. l tes that. l lso in these pal ients,

platelets [epresent an important vesictt lat ing pool, lndeed, i t  was

four-rd that an increased number of t issue factor-beat ' ing MVs
p|esumably derived from Platelets was found in t l te blood of patients

with Duke's D colorectal cancer [23J. l t  was suggested that the t issue

factor might have been transported to the platelet membranc from

m0nocytes and macrophages by means ofMVs [24] '
The tissue factor, an integral ntenrbrane protein oi the vessel wall

and the principal ini t iator of blood coagtt lat ion was found on

ciLculating MVs {30-321. lt was reported that the tissue factor-beat'ing

MVs originnte from lipid r.rfts of the monocyte or m.rcrophage

rrrcmblane, the raits being enriched in t isst le factor and cholesterol

123,24,321, outtining the importance of redistributiotr of memlrrane

consti t0ents [33] and interactions between menrbrane consti tuents

[34] in the budding pLocess [8], Moreover, tumor-t'eleased MVs of

patients with cancer are likely to be involved in tumor pt'ogression

izs-201. ln patients with cancer, MVs can therefoLe be considered as

procoagulant and c.rncer-promoting.
Supplession of processes leading to the release of MVs into

circuliiion may therefole be of benefit as to prevent or slow down the

development of the above pathological pfocesses'

In thls work we address a physical meclrauism that is common ill

all mernbr'anes, I'egardless to accompanying chernical plocesses which

finally lead for example to blood clot formation or to protein synthesis'

Suppiession of the release of MVs by the mediating effect of proteins

in solut ion adjacent to the membrane would .rpply to the budding of

any membrani that is likely to shecl MVs. Focusing on this rnechanism'

narural or art i f ic ial suppressors of microvesiculat ion would act

simultaneously as anticoagulants and cancer invasive potential

deccelerators. lt woulcl therefore be of interest to establish which

plasnra constituents can mediate the attractive interaction between

membranes. ln previous studies, such constituent was found to be the

plasma protein beta 2 glycoprotein I [19,1]. ln the future, the list of

poss ib |ecand ida tesshou ldbeexpar rdedandthe i rc l in ica l re leva l rce
should be assessed,

Conclusion

Resulrs involving a population of 19 patients with gastrointestinal

diseases support thi hypothesis that iu subjects with plasma whiclt

induces a more pronounced adhesion between membranes the

number of MVs in the pelipheral blood is smaller'
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