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Immunohistochemical Evaluation of
Pecam-1 (CD-31) and Icam-3 (CD-50) in

Preeclamptic Placenta

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Pre ec lamp si a has be en re la ted to ab nor ma li ti es in cel lu lar ad he si on mo le -
cu le ex pres si on. Pre ec lamp si a comp li ca tes 3-5% of all preg nan ci es in the world. Our pri mary ob-
jec ti ve was to com pa re the ex pres si on of two in ter cel lu lar ad he si on mo le cu les, pla te let en dot he li al
cell ad he si on mo le cu le (PE CAM-1/CD-31) and in ter cel lu lar ad he si on mo le cu le-3 (ICAM-3/CD-
50) in pre ec lamp tic and he althy pla cen tal beds. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: A pros pec ti ve con trol led
cli ni cal tri al was con duc ted in vol ving pla cen tas from 30 wo men with pre ec lamp si a and 30 nor mal
preg nant wo men. For ma lin fi xed and pa raf fin em bed ded pla cen tal sec ti ons we re analy zed using
pe ro xi da se-an ti pe ro xi da se in di rect im mu no his toc he mi cal met hods. Two dif fe rent in ves ti ga tors eva -
lu a ted the in ten sity of sta i ning in de pen dently. The in ten sity of the im mun re ac ti vity was analy zed
using a se mi-qu an ti ta ti ve sco re and sta tis ti cal analy ses we re per for med, du ring which Kol mo go -
rov-Smir nov, Stu dent’s t, and Mann-Whit ney U tests we re app li ed to cli ni cal and his to pat ho lo gi -
cal da ta. RRee  ssuullttss::  PE CAM-1 im mu no re ac ti vity was high in pla cen tal trop hob lasts of pre ec lamp tic
wo men and in the ir ves sel en dot he li um when com pa red with the nor mal pla cen ta. On the ot her
hand, no sig ni fi cant dif fe ren ces we re fo und in ICAM-3 in ten sity bet we en pre-ec lamp si a and con-
trol gro up pla cen tas. CCoonncc  lluu  ssii  oonnss::  In cre a sed im mu no re ac ti vity of PE CAM-1 in en dot he li al cells
may ca u se en dot he li al in jury, but it se ems that ICAM-3 (CD-50) may be ir re le vant to the eti o pat -
ho ge ne sis of pre ec lamp si a. 

KKeeyy  WWoorrddss::  Cell adhesion molecules, immunohistochemistry, preeclampsia, placenta

ÖÖZZEETT  AAmmaaçç::  Pre ek lamp si, hüc re adez yon mo le kül le ri nin eks pres yo nun da ki anor mal lik ler le iliş -
ki len di ril miş tir. Pre ek lamp si, dün ya da tüm ge be lik le rin %3-5’ini komp li ke et mek te dir. Bu ça -
lış ma da ki ama cı mız, iki hüc re içi adez yon mo le kü lü nün [trom bo sit en do tel adez yon mo le kü lü
(PE CAM-1/CD-31) ve in tra se lü ler adez yon mo le kü lü-3 (ICAM-3/CD-50)] pre ek lamp tik ve sağ -
lık lı pla sen ta lar da eks pres yo nu nu kar şı laş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Otuz sağ lık lı ve 30 pre -
ek lamp tik ge be nin pla sen ta la rı top la na rak pros pek tif, kon trol lü bir kli nik ça lış ma ya pıl dı.
For ma lin ile fik se edi lip pa ra fi ne gö mül müş olan pla sen tal ke sit ler, pe rok si daz-an ti pe rok si daz
do lay lı im müno his to kim ya sal yön tem ile ana liz edil di. Bo yan ma yo ğun lu ğu iki fark lı araş tır ma -
cı ta ra fın dan, ba ğım sız ola rak de ğer len di ril di. İmmüno his to kim ya sal re ak si yon yo ğun lu ğu, ya rı
ni ce lik sel bir pu an la ma sis te mi ile de ğer len di ril di ve is ta tis tik sel ola rak ana liz edil di. Kol mo go -
rov-Smir nov, Stu dent’s t ve Mann-Whit ney U test le ri kli nik ve his to pa to lo jik ve ri le rin ana li zin -
de kul la nıl dı. BBuull  gguu  llaarr:: PE CAM-1 im mün re ak ti vi te si pre ek lamp tik ka dın la rın pla sen tal
tro fob last la rın da ve on la rın da mar en do tel le rin de nor mal ge be le rin kin den da ha faz lay dı. Di ğer
yan dan, ICAM-3 im mün re ak ti vi te yo ğun lu ğu, pre ek lamp si ve kon trol grup la rı nın pla sen ta la rın -
da fark lı bu lun ma dı. SSoo  nnuuçç:: PE CAM-1’in, en do tel hüc re le rin de im mün re ak ti vi te si nin art ma sı,
en do tel ha sa rı na ne den ola bi lir se de, ICAM-3 (CD-50) pre ek lamp si et yo pa to ge ne zi ile iliş ki siz
gö rün mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Adezyon molekülleri, immünohistokimya, preeklampsi, plasenta  
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he pla cen ta plays a cri ti cal ro le for the de-
ve lo ping fe tus, en su ring both its con ti nu ity
and pro tec ti on.1 Fe tal blo od is car ri ed to the

hu man pla cen ta vi a two um bi li cal ar te ri es which
are func ti o nally ter mi nal ar te ri es.2

Pre ec lamp si a comp li ca tes 3-5% of all preg nan-
ci es in the world. It is as so ci a ted with hyper ten si -
on and pro te i nu ri a oc cur ring af ter we ek 20 of
preg nancy. Oxi da ti ve stress in du ces en dot he li al
dysfunc ti on, which plays an im por tant ro le in the
pat hoph ysi o logy of vas cu lar-re la ted di se a se, inc lu -
ding the isc he mi a-re per fu si on in jury as so ci a ted
with hyper ten si on. Ac cu mu la ted evi den ce has sup-
por ted a ma jor ro le for en dot he li al oxi da ti ve stress
in the pat ho logy of pre ec lamp si a.3 The ma in con se-
qu en ce of pla cen tal isc he mi a is ge ne ra li zed en dot -
he li al dysfunc ti on, which lar gely is res pon sib le for
the cli ni cal symptoms and comp li ca ti ons of this
con di ti on.4

In the exa mi na ti on of the pla cen tal vas cu la tu -
re, from the me an stem to the smal lest seg ment, the
vil lo us tre e is im por tant, in terms of as ses sing pla-
cen tal pat ho logy as so ci a ted with in tra u te ri ne
growth re tar da ti on se con dary to pre ec lamp si a.5

Pre ec lamp si a has be en re la ted to ab nor ma li ti -
es in cel lu lar ad he si on mo le cu le ex pres si on. Cel lu -
lar ad he si on mo le cu les inc lu de in teg rins, se lec tins,
cad he rins and the im mu nog lo bu lin su per fa mily.6

They are ef fec ti ve in carr ying out the cell func ti ons
in ad di ti on to the ir ro les in cel lu lar pro li fe ra ti on,
mig ra ti on, dif fe ren ti a ti on and ma tu ra ti on at pre na-
tal and post na tal de ve lop men tal sta ges.6 The in teg -
rins bind to fib ro nec tin, la mi nin, col la gen and
ot her mo le cu les, and to mem bers of the im mu nog -
lo bu lin su per fa mily, li ke in ter cel lu lar ad he si on
mo le cu le (ICAM)-I, -2 and -3(CD-50), vas cu lar cell
ad he si on mo le cu le (VCAM-I), and pla te let en dot -
he li al cell ad he si on mo le cu le (PE CAM-I= CD-31).
Se lec tins are cell ad he si on mo le cu les that bind to
car bohy dra tes ex pres sed on cells.7 PE CAM-I, with
a mo le cu lar we ight of 130 kd, is an ad he si on mo le -
cu le that is struc tu rally ex pres sed by cir cu la ting
blo od cells, inc lu ding throm bocy tes, mo nocy tes
and T-lymphocy tes, as well as at the in ter cel lu lar
junc ti on of en dot he li al cells. It plays an im por tant

ro le in an gi o ge ne sis and le u kocy te ex tra va sa ti on.8-

11 PE CAM-1 is lo ca li zed on cell-to-cell bor ders of
ad ja cent en dot he li al cells, sug ges ting a pos sib le ro -
le in an gi o ge ne sis.12 Se ve ral stu di es ha ve de mons -
tra ted that PE CAM-1 sup ports le u kocy te mig ra ti on
and plays a ro le in spi ral ar tery trans for ma ti on.13

The in te rac ti on of ma ter nal le u kocy tes and de-
ci du al cells with in va ding trop hob lasts is to be es-
tab lis hed thro ugh cell ad he si on mo le cu les. The
ex pres si on of cell ad he si on mo le cu les in fe tal and
ma ter nal pla cen tal bed bi op si es re cently has be en
stu di ed. Stu di es on the ro le of ad he si on mo le cu les
in pre ec lamp tic wo men ha ve pro du ced conf lic ting
re sults In ad di ti on; conf lic ting re ports exist re gar -
ding the ex pres si on of cell ad he si on mo le cu les in
pre ec lamp tic pla cen ta.14-17    

He re in, our aim was to com pa re the ex pres si -
on of two of the in ter cel lu lar ad he si on mo le cu les,
PE CAM-1 (CD-31) and ICAM-3 (CD-50), in pre -
ec lamp tic and he althy pla cen tal beds, using an im-
mu no his toc he mi cal sta i ning met hod.

MA TE RI AL AND MET HODS

2.1. PO PU LA TI ON CHA RAC TE RIS TICS 

In this study, 30 preg nant pa ti ents with a pre de -
ter mi ned di ag no sis of pre ec lamp si a we re ac cep ted
to the Dr. Ze ka i Ta hir Bu rak Wo men’s He alth Edu-
ca ti on and Re se arch Hos pi tal bet we en Sep tem ber
2006 and May 2007. The Edu ca ti o nal Plan ning and
Co or di na ti on Bo ard of the hos pi tal ap pro ved this
study and all pa ti ents we re in for med abo ut the vo l-
un tary na tu re of the ir in vol ve ment in the study.

A gro up of 30 he althy preg nant wo men in la -
bor was de sig na ted as the con trol gro up with vo l-
un tary par ti ci pa ti on. All pre ec lamp si a pa ti ents had
hyper ten si on (>140/90 mm-Hg), 300 mg/dL da ily
pro te i nu ri a and mildly im pa i red li ver func ti on
tests. In the pre sent study, all pa ti ents we re exa mi -
ned by ul tra so nog raphy for um bi li cal ar tery Dopp -
ler flow and birth we ight cal cu la ti ons.

No ne of the pa ti ents in vol ved in the study re-
por ted any his tory of syste mic di se a ses, li ke hyper -
ten si on, re nal di se a se or col la gen vas cu lar di se a se.
Pla cen tal tis su es we re re mo ved from pre ec lamp tic
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and nor mal pa ti ents du ring the post par tum pe ri -
od. 

2.2. PLA CEN TAL SAMP LES

One of the in di ca ti ons for ro u ti ne samp ling of pla-
cen ta for his to lo gi cal exa mi na ti ons in our study
was pre ec lamp tic preg nancy. The pro to col for sam-
p ling in vol ved ta king a 1 cm full thick ness pla cen -
tal block ad ja cent to ter mi nal vil li and im me di a tely
fi xing it in 10% for ma lin so lu ti on for 72 ho urs. Af -
ter fi xa ti on, the tis su es we re was hed un der run ning
tap wa ter for 24 h and dehy dra ted with 50, 60, 70,
80, 90, 96 and 100% con cen tra ted et ha nol. The spe -
ci mens we re then la id in a 1:1 ra ti o of im mer si on
oil and ab so lu te al co hol for 1 h, fol lo wed by im-
mer si on oil over night, for trans pa rency. Af ter the
app li ca ti on of xylol, the spe ci mens we re ma de in -
to pa raf fin blocks using a 1:1 xylol and pa raf fin
mix tu re for 1h and pa raf fin for 6 h in an in cu ba tor. 

2.3. IM MU NO HIS TOC HE MISTRY MET HODS
FOR PE CAM-1 AND ICAM-3 IN PLA CEN TA

We used Avi din-Bi o tin Pe ro xi da se Comp lex tech ni -
qu es for im mu no his toc he mi cal sta i ning.18 Af ter in-
cu ba ting over night at 37oC for 1 h at 60oC, sli des
we re de-wa xed in two chan ges of xyle ne (15 min
each) and rehy dra ted with des cen dent ethyl al co -
hol gra di ent for 10 min each, fol lo wed by two 5 min
chan ges of dis til led wa ter. Sec ti ons we re bo i led in a
mic ro wa ve oven in cit ra te buf fer (Ca ta log # AP-
9003-500, Lot CT14070, Lab Vi si on Cor po ra ti on,
Fre mont, CA, USA) for 5 min at 650 W and for 3 x
5 min at 550 W. Af ter 20 min at ro om tem pe ra tu re,
the tis su e was rol led with a Pap-pen (Su per Pap pen,
PN IM3580, Beck man Co ul ter Com pany, Fran ce).
Af ter was hing with dis til led wa ter and then with
phosp ha te-buf fe red sa li ne (PBS, Lot 0446B002, Lab-
Vi si on Cor po ra ti on, Fre mont, CA,USA), en do ge no -
us pe ro xi da se ac ti vity was bloc ked in 3% hydro gen
pe ro xi de (Ca ta log #TA-125-HP, Ther mo Sci en ti fic,
Fre mont, CA, USA) for 20 mi nu tes. Af ter was hing
with PBS, ul tra V block (Ca ta log #TA-125-UB,
Ther mo Sci en ti fic, Fre mont, CA, USA) was app li ed
for 5 mi nu tes. Af ter a 1-ho ur app li ca ti on of pri mary
an ti bo di es (CD31/PE CAM-1 Ab-6 (Clo ne 1A10)
Cat#MS-1873-R7: re ady to use, CD50/ICAM-3 Ab-

3 (Clo ne 186-2G9) Cat.#MS-624-P0,-P1, or –P,  Fre-
mont, CA 94539 USA) di lu ted (1:100 con cen tra ti on)
with an ti body di lu ents (Ca ta log # TA-125-UD Ther -
mo Sci en ti fic, Fre mont, CA, USA), the samp les we -
re was hed with PBS. Se con dary an ti body, bi o-
tiny la ted go at an ti poly va lent (Ca ta log #TP-125-BN,
Ther mo Sci en ti fic, Fre mont, CA, USA) was app li ed
for 20 min. Af ter was hing with PBS, sli des we re
then ex po sed to strep ta vi din pe ro xi da se (TP-125-
HR, Ther mo Sci en ti fic, Fre mont, CA, USA) for 20
min. Af ter re was hing with PBS, the spe ci mens we -
re pla ced in AEC (3-Ami no-9-Ethyl Car ba zo le) (Ca t-
a log #TA-125-HA, Ther mo Sci en ti fic, Fre mont, CA,
USA) chro mo gen for 10 mi nu tes. Fi nally, co un ter-
sta i ning with Ma yer’s he ma toxy lin (Ca ta log # TA-
125-MH, Lot MH13533, Lab Vi si on Cor po ra ti on,
Fre mont, CA, USA) was per for med for 2 mi nu tes. 

2.4. ANALY SIS OF SPE CI MENS 

All sli des we re eva lu a ted with a Le i ca DMI 4000 B
light mic ros co pe (Wetz lar, Ger many) and pho tog -
rap hed with Le i ca QWin ProV 3.4.0 (Ca lid ris and
Soft Hard Tech no logy Ltd. Swit zer land)

Two dif fe rent re se arc hers, who we re blin ded
to cli ni cal di ag no sis, eva lu a ted the in ten sity of sta -
i ning in de pen dently. The fol lo wing sta i ning in ten -
sity de sig na ti on was used: 0; no in vol ve ment; 1(+);
slight in vol ve ment; 2(++); mild in vol ve ment; and
3(+++); strong in vol ve ment of pri mary an ti body.
PE CAM-1 sta i ning was de ter mi ned in vas cu lar en-
dot he li al cells in both gro ups. ICAM-3 was de ter -
mi ned in cir cu la ting blo od cells and in the ter mi nal
vil li of con trols. The en ti re sli de was exa mi ned for
each spe ci men and fi nal sco ring was ba sed on the
pre do mi nant are as with the hig hest gra de of sta i -
ning in ten sity. La be ling in ten sity was gra ded se mi-
qu an ti ta ti vely and the HSCO RE was cal cu la ted
using the fol lo wing equ a ti on: HSCO RE =_Pi(i + 1),
whe re i is the in ten sity of la be ling with a va lu e of
1, 2 or 3 and Pi is the per cen ta ge of la be led epit he -
li al and stro mal cells for each in ten sity, var ying
from 0% to 100%.19

2.5. Sta tis ti cal Analy sis: 

Kol mo go rov-Smir nov, Stu dent’s t test, and Mann
Whit ney U test we re run, using SPSS ver si on 11.0
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sta tis ti cal soft wa re. A sta tis ti cally sig ni fi cant dif fe -
ren ce was de fi ned as p < 0.05 and all tests we re 2-
ta i led. 

RE SULTS

CLI NI CAL CHA RAC TE RIS TICS

As se en in Tab le I, no sta tis ti cally sig ni fi cant dif fe -
ren ce was ob ser ved bet we en the two gro ups in
terms of me an ma ter nal age (p= 0.310). In fants of
pre ec lamp tic mot hers had a sig ni fi cantly lo wer (p=
0.001) birth we ight and ges ta ti o nal age (p= 0.001)
than in fants born to con trols. Mo re o ver, a sta tis ti -
cally sig ni fi cant in ter-gro up dif fe ren ce was ob ser -
ved in the systo lic/di as to lic (S/D) blo od pres su re
in dex of the um bi li cal ar tery, with the ra ti o on
Dopp ler blo od flows hig her in tho se with pre ec -
lamp si a (p= 0.001).

PLA CEN TAL IM MU NO HIS TOC HE MISTRY

In tis su es from the pre ec lamp si a gro up, PE CAM-1
mild to strong im mu no re ac ti vity of the pla cen ta
was ob ser ved in vas cu lar for ma ti ons. Whi le this
po si ti ve im mu ne re ac ti vity was ob ser ved in en dot -
he li al cells, the re was no in vol ve ment of trop hob -
las tic cells in the pre ec lamp tic pla cen ta. When
eva lu a ting the pre ec lamp tic tis su es mild to strong
PE CAM-1 (CD31) im mu no re ac ti vity was iden ti fi -
ed in vas cu lar en dot he li al epit he li a. 

PE CAM-1 po si ti ve im mu ne re ac ti vity had an
HSCO RE of 193.0% ± 55.2 in pla cen tal vil lo us en-
dot he li al cells from the pre ec lamp si a gro up (Fi gu -
re 1: A, B). The HSCO RE va lu e was 114.0% ± 43.9
in the con trol gro up (Fi gu re 1: C, D). Sta i ning was
lo ca li zed pri ma rily ac ross the en ti re vas cu lar epit -
he li a cytop lasm. Po si ti ve im mu ne re ac ti vity was lo -
wer in the con trol gro up (Fi gu re 1: C, D). Mo re-
over, a sig ni fi cant dif fe ren ce was ob ser ved bet we -
en the two gro ups (p= 0.001) (Fi gu re 1: A, B, C, D) 

The re was no ICAM-3 (CD-50) im mu no re ac -
ti vity in the pre ec lamp si a gro up, for which the
HSCO RE was 89.0% ± 23.8 (Fi gu re 2: A, B). The
HSCO RE va lu e was 82.0% ± 17.4 for the con trol
gro up. On the ot her hand, slight in vol ve ment of
ICAM-3 in cir cu la ting blo od cells was ob ser ved in
only two pa ti ents (5.9%) in the con trol gro up (Fi -
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FIGURE 1: In terminal villi (TV), arrows indicate mild PECAM-1 immunopos-
itivity in placental villous endothelial cells in preeclamptic placental sections
(A, B) and slight to mild PECAM-1 immunopositivity in the control group is in-
dicated with arrow (C, D). (Bar: 30 µm)

FIGURE 2: No immunreactivity for ICAM-3 in the placental terminal villous
(TV) endothelial cells from preeclamptic (A, B) and control groups (C, D). Ar-
rows indicate slight immunopositivity of ICAM-3 in circulating blood cells in the
control group (Bar: 10 µm).)

Preeclamptic Control Group

Group (n= 30) (n= 30) p value
Age (year) 29.26 ± 5.63 27.66 ± 3.58 0.310

Gestational age (week) 36.22 ± 1.43 38.84 ± 0.84 0.001
S/D index of umbilical artery 3.53 ± 0.70 2.53 ± 0.42 0.001
Birth weight (g) 2576.90 ± 377.89 3433.10 ± 378.47 0.001

TABLE 1: Clinical characteristics of preeclamptic
women and the control group.

S/D: Systolic/diastolic; p <0.05 is significant
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gu re 2: C, D). Bet we en the two gro ups, no sig ni fi -
cant dif fe ren ce was iden ti fi ed (p= 0.15). 

DIS CUS SI ON
Pre ec lamp si a is as so ci a ted with im pa i red trop hob -
las tic in va si on and con se qu ent fa i led spi ral ar tery
mo di fi ca ti on, which af fects mul tip le or gans and
systems.20 The pat ho lo gi cal ad re ner gic in ner va ti on
of spi ral ar te ri es ob ser ved in pre ec lamp si a ca u ses
pla cen tal tre e dysfunc ti on, and this in turn is as so -
ci a ted with fe tal growth re tar da ti on.7,21

Pre ec lamp si a is the most com mon di se a se-re -
la ted ca u se of ute rop la cen tal dysfunc ti on. The re fo -
re, the im pa i red um bi li cal ar tery blo od flow oc curs
by vas cu lar en dot he li al pat ho logy. This pat ho lo gic
en dot he li al in jury sti mu la tes en dot he li al cell ac ti -
va ti on, which re sults in the ex pres si on of cell ad he-
si on mo le cu les.22,23 Early en han ced ac ti va ti on of
en dot he li al cells, pla te lets and le u kocy tes se em to
be pre sent in pre ec lamp tic pa ti ents, es pe ci ally in
tho se that de ve lop se ve re pre ec lamp si a.24

PE CAM-1 (CD-31) is a mem ber of the cell ad-
he si on mo le cu le (CAM) fa mily, which is ex pres sed
by pla te lets and vas cu lar en dot he li um. Pla te lets
and ne ut rop hils are in vol ved in ma ter nal pla cen tal
vas cu lar da ma ge in pre ec lamp si a. ICAM-1 ex pres -
sed on trop hob lasts are in vol ved in pre ec lamp si a
pat ho ge ne sis and is re gu la ted by cyto ki nes. Cell ad-
he si on mo le cu les ex pres sed in the pla cen tal tre e
pro bably me di a te rec ru it ment of the se cells. It re-
ma ins con tro ver si al whet her pla te lets and ne ut -
rop hils me di a te da ma ge to trop hob lasts or to the
vil lo us vas cu la tu re.25,26

Fa i lu re of trop hob las tic in va si on and spi ral ar-
tery trans for ma ti on in pre ec lamp si a and fe tal
growth re tar da ti on are not well un ders to od. Re cent
stu di es ha ve sug ges ted that cytot rop hob lasts that
in va de spi ral ar te ri es mi mic the en dot he li al cells
they rep la ce and ex press PE CAM-1. Pat ho logy in
fe tal ute rop la cen tal cir cu la ti on is re la ted to in cre -
a ses in PE CAM-1 and ICAM-1 mRNA ex pres si on
in en dot he li al cells.23,27

Des pi te the im por tan ce of trop hob las tic in va si -
on and vas cu lar re mo de ling, the se pro ces ses re ma in
con tro ver si al. Ho we ver, they are tho ught to inc lu de

chan ges in the ex pres si on of cell ad he si on mo le cu les,
mat rix me tal lop ro te i na ses and the ir tis su e in hi bi tors,
and growth fac tors and the ir re cep tors.28,29

Gon za les et al de mons tra ted that the le vels of
CD-31 (PE CAM-1) and CD-42 en dot he li al mic ro-
par tic les in cre a sed and cla i med this as evi den ce of
en dot he li al in jury in pre ec lamp tic wo men.8

Cha i wo ra pong sa et al iden ti fi ed dec re a sed le -
vels of P-se lec tin, E-se lec tin and VCAM-1, whe re -
as ICAM-1 and PE CAM le vels re ma i ned
unc han ged in pre ec lamp tic wo men. ICAM-1,
VCAM-1, PE CAM-1 and P-se lec tin plas ma le vels
va ri ed ac cor ding to the se ve rity of hyper ten si on.
ICAM-1, VCAM-1 and PE CAM-1 le vels al so ap pe -
a red to be sig ni fi cantly in cre a sed in pa ti ents with
preg nancy-in du ced hyper ten si on (PIH) re la ti ve to
he althy con trols. 9-11

In a study by Co u kos et al, PE CAM-1 ex pres -
si on ap pe a red to be cons ti tu ti ve in this sub po pu la -
ti on of trop hob las tic cells. The mo le cu le only
mig ra ted to the cell sur fa ce in the pre sen ce of en-
dot he li al cells. Mo re o ver, PE CAM-1 lo ca li za ti on
be ca me po la ri zed in si tes of trop hob las tic cell con-
tact. As a re sult, our fin dings we re si mi lar to the
pla cen tal in vol ve ment iden ti fi ed by Co u kos et al.30

PE CAM-1 is ex pres sed in the pla cen tal bed of
nor mal and pre ec lamp tic preg nan ci es, but the re are
no dif fe ren ces bet we en nor mal and pre ec lamp tic
preg nant wo men. Con se qu ently, it se ems that PE -
CAM-1 sho uld not be imp li ca ted in the eti o logy of
pre ec lamp si a.17

CONC LU SI ON
Pre ec lamp si a is an an gi o ge nic pat ho lo gic con di ti -
on that ori gi na tes at the be gin ning of the imp lan -
ta ti on pro cess. For this re a son, PE CAM-1
mo le cu les may be as so ci a ted with pre ec lamp si a.
PE CAM-1 ex pes si on le vels, one pi e ce of evi den ce
of le u kocy te ac ti va ti on, are hig her in pre-ec lamp -
tic wo men’s pla cen tal vil lo us en dot he li um than
nor mal preg nant  wo men’s as re la ti vely. In conc -
lu si on, PE CAM-1 over-ex pres si on from en dot he li -
al cells may ca u se en dot he li al in jury, but ICAM-3
(CD-50) may be ir re le vant to the eti o pat ho ge ne sis
of pre ec lamp si a.
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