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Abstract Cytomegalovirus (CMV) infection constituteshybridization and the polymerase chain reaction (PCR)
an important cause of intrauterine death. In the presgnt 6, 10, 13]. The results of previous studies are in
study CMV infection of placentas resulting from intraiagreement on the higher sensitivity of these methods
terine deaths was assessed by immunohistochemistry tiath of histology, but remain controversial, as the fre-
by the polymerase chain reaction (PCR). Among 8Rency of CMV infection detected ranges between 9%
cases of chronic villitis examined, 7 were found by PC&d 80%. This discrepancy may be explained by epide-
to be associated with CMV infection, although light mimiological observations according to which the frequen-
croscopic examination revealed only 3 of them, whilec§ of infection for particular microbial agents may vary
had shown positive immunohistochemical staining. between different populations. Moreover, statistical con-
conclusion, CMV may be considered to be a relativetjusions cannot be drawn from the quite small numbers
common cause of placentitis, and PCR is a helpful taflcases examined.

in confirming the nature of the disease. We used the PCR method to detect CMV infection in
placental tissues. The present retrospective study aimed
Key words CMV - Placentitis - PCRR to confirm the association of CMV infection with non-

specific chronic villitis and its relation to the intrauterine
deaths and to determine the frequency of infection in the
Introduction Greek population.

Although cytomegalovirus (CMV) infection is usually .
asymptomatic in healthy individuals, certain groupBlaterials and methods

such as neonates and immunocompromised patients, are

; ; ; ; ; e examined 856 placentas in a 6-year period from 1990 to 1995.
at higher risk of developing severe infections [2, he gestational age of the fetuses ranged from 16 to 40 weeks.

CMV is one of the most frequent causes of intrauteriggutine macroscopic and microscopic examination was performed
infection in humans [1], and it is estimated that 1%{@cording to the method of Kloos and Vogel in all placentas.

symptomatic infants are born in Greece every year [B]iefly, tissue was fixed after autopsy in 10% phosphate-buffered
Intrauterine transmission occurs transplacentally durif?glma"“' After fixation, tissue was embedded in paraffin and 5-

| Vi ia 1141 Infecti f th | tissue sections were stained with eosin-haematoxylin. On light
maternal viraemia [14]. Infection of the placenta B¥icroscopy we diagnosed chronic vilitis if chronic inflammation

CMV is a common cause of chronic villitis, but chara@omposed predominantly of lymphocytes was detected in the stro-
teristic viral inclusions may be difficult to demonstratea of several villi. A small number of plasma cells was found in
and many cases of CMV placentitis remain undiagnowe_placentas, including cases of CMV infection. Immunohisto-
[11]. chemistry was performed in all cases by the streptavidin-biotin
. . complex method using monoclonal anti-CMV antibody (Dako).
Several approaches have been tried in attempts tGriefly, thick sections from each block were obtained and
overcome the difficulties of diagnosis by convention®INA was extracted by treatment with Proteinase K (@@@nl) in
methods. These include immunocytochemistry, in si#is buffer (50 mM Tris, 1 mM EDTA, 0.5% SDS) after removal
of paraffin in xylene and precipitation in ethanol [15]. The DNA
was purified by extraction with phenol/chloroform and precipitat-
A. Saetta [ ) - E. Agapitos - P.S. Davaris ed in ice-cold ethanol. The precipitated DNA was then redissolved
Departmeg)of Pathglozy, Medical School, in dH,0 and quantitated by spectrophotometry.
University of Athens, Athens, Greece For DNA amplification by PCR 1 mg of total extracted DNA
was amplified by PCR in a 10d-or 504l total volume reaction.
Mailing address: The amplification mixture contained buffer, deoxynucleotide tri-
110 Pirroy Str., 14564 Kifissia, Greece; phosphates, primers for the late antigg®4gene, and Taq poly-
Fax: (301) 8070794, 778147 merase and was overlaid with mineral oil. The amplification took
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place in a themal g/cler using conditions spe@d elsavhere
[12]. Briefly the themal piofile used vas: denturation & 95°C
for 25s, pimer annealing 242°C for 15s, pimer etension &
72° C for 60s. Hfty cycles of amplifcation were perbrmed An
aliquot of the PCR pduct was subjected to hizontal gl elec
trophoesis in a 2% garose @l, stained with ethidium bmide
and photgraphed under UV light. fie length of the amplifa-
tion product was detemined using molecular @ight makers
[PGEM, ®X174Maé€ll (Promegal)]. Infection ly CMV was de
temined ly the pesence of an ampiéfation fragment 13%p in
length.

The pimers chosen amplify conseed regions of the CMV g
nome and minimig the possibility of a dise-ngative result,
which could be causedylstrain varation. Eah set of eactions in
cluded & least one posite and one rggtive contol. Parallel reac
tions with K-ras pimers producing ampliication fragments 157 :
bp in length vere un to ensue tha the DNA templded eficiently. A\ ]

The amplifcation eficieny may have varied between the dif _;t-z-:).g I/
ferent dinical samples. In some casesinpers amplifying a g = =—=" =
nomic sequence — a 157-bpdment of the human Kasgene — . . L L
were induded in the same tube thek the quality of the D®  Fig- 1 Cytomealovirus (CMV) placentitis with thefmmcterstic
isolaed from the paaffin-embedled tissugto defne the eficieney  Viral indusion bodies4rrow). Table 1, case 9. H&E, x225
of the amplifcation reaction, and toxelude false neatives. After
optimizaion of the eaction conditions, thesactions ere repeaed
at least thee times to leed the esults. he pimers used do not
amplify other membar of the Hepesviidae amily or other vius ‘l
es, sub as HSYHZV, Raji (EBV), adenwirus, enteovirus [12].

Several measugs were talen to &oid contamingon leading to
false-positie results: plysical s@armtion of rooms br pre-PCR
and post-PCR wrk, use of diferent pipetting deices, work under
laminar fow and perérmance of seeral contols.

The pimers used ér CMV late antigen pg64 [8] vere LAL
CCGCAACCTGGTGCCCAGG (upsteam pimer) and LA2
CGTTTGGGTTGCGCACGGG (devnstream pimer).

Results

Chronic villitis was bund in 32 (3.73%) of the 856 pla
centas ramined All cases of hronic villitis obsewred
adjacent to placental iafction were excluded fom our
study. Intrauteine goowth retadation (IUGR) was bund
in 95 cases. Clnic villitis was bund in 12 cases asso Fig.- 2 CMV intracellular indusion bodies in jgithelial cells of e-
ciated with IUGR (18.18%). fiis is a signitantly high- @l tubules. Bble 1, case 9. AP, x40C

er rate than in the non-lUGRrgup, in which only 20
of the 790 cases evwe diggnosed as toonic villitis
(2.53%).

Table 1 presents the Imicopathological daa of all
the cases oftwonic villitis, including those with CMV
placentitis. In 3 caseg/tomegalic indusion bodies were
detected $ light microscopic &amindion in stomal
cells of the borionic villi (Fig. 1). In 2 of them, gner
alized CMV infection was maniésted Autopsy shwed
CMV inclusions in \arious ogans, intuding brmin,
lung, liver, spleen and kidnes. Four cases ere im
munohistodiemicaly positive for the pesence of CMV
(Fig. 2). Positive results vere obtained in 7 of the 32
cases studiedybPCR (Fg. 3). The results, either posi
tive or ngative, were chedked ly repeded reactions.
CMYV infection was detected owlin cases of sere or
even modeate dronic villitis. In paticular, 5 out of 7 o
positive cases are dassifed as seere and the emain F;gdﬁc't’*ifgpé'lgggt"’h%gfsgd“ﬂi\é gNgﬁﬁ,se%fgcﬁsﬁzg,%uE%E%R
Ing 2 as cases Of.m."‘m villitis. I_\lone of the Casesgthidium bomidepstainingThe pime% used@amplify aegion 139
Wlthmlld ChI’OI”IIC VI||ItIS was detGMII’IEd as CMV pla bp in |ength.|_anes A, BC, D pos|t|ve Samp|esM molecular
centitis. weight maker. ®X174MHadll
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Discussion

The frequeng of CMV placentitis has not beerteary
detemined It has been estined, by corventional meth
ods, tha 1-2% of cases ofheonic villitis are relaed to
CMV infection [9]. Mral indusion paticles dignostic

for CMV are reported in dout one thid of cases with 3.

CMV villitis. Indeed the detection of the typical of
CMV cytoplasmic intusions, vhich ale often not ppar
ent on histolgical examindion, is considezd to be a
rare finding. In a pevious stug using PCR, CMV DN
was detected in 4 of the 44 placentaamined [6]. In
this stug placental tissuesdm 32 cases of irduteine
dedhs dtributed to @ronic villitis were ekamined ly im-
munohistotiemisty and PCR dr the detection of CMV
DNA sequences. ¥found a higher peentaje of CMV
placentitis than mwviously reported (dbout 21%). V&
speculge thd this diference mg reflect an elgated rete
of infection in the Geek populdon. Moreover, CMV
placentitis in 5 out of 7 casesaw elaed to intauteine
growth retadation. On the basis of thesesaults, the
present stugl identifies a @ose associ@n between
IUGR and dironic villitis, which may reflect an impor
tant ut hitheto undeestimaed ole of CMV in the
pathogenesis of these disters.

We would like to unddine tha with corventional his
tological methods w were &le to identify CMV placen
titis in 3 cases among the 32 studisdmunohistobiem
istry appeaed to impove the sensitity of CMV detee
tion slightly, revealing 4 positie cases idading those
detemined micpscopicaly. Fnally, by PCR we were
able to detect 4 ng cases of CMV placentitis asel as
verifying the 3 alead/ detemined

We condude tha accoding to the indings of the
present stug thele is a stong indicdéion tha an impor
tant popottion of the cases dimosed ashoonic villitis
of uncetain oiigin are in fact due to CMV inéction.
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