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The relationship between the expression of NO, MMP-9 and placenta cytoarchitecture in lead
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Abstract Objective To investigate the effect of lead exposure during various gestational periods on the expression of rat
placental nitric oxide( NO ) and matrix metalloproteinase-9( MMP-9 ), and their relationship with the placenta cytoarchitecture.
Methods 108 Wistar rats were randomly divided into four groups and fed with respective drinking solutions with or without
0.025% lead acetate during various gestational periods. Controls were given distilled water without lead; Group A was given
distilled water containing 0. 025% lead acetate throughout days 1 to 10 of gestation. Both group B and group C were fed with the
same lead acetate water during days 11 to 20 or 1 to 20 of gestation, respectively. Blood lead levels were determined by atomic
absorption spectrophotometry. The levels of NO were determined by nitrate reductase test. The expression of MMP-9 in placenta was
determined by immunohistochemistry. Five microscopic fields ( x 400 ) in each placenta were randomly selected. The total cells
positive for MMP-9 were counted by same observer for the entire study and verified by a second observer blinded to the study. Five
random fields per placenta were scored. The immunoreactive intensity was determined according to immunoreactive cell scores and
the immunoreactive chromatosis scores. The immunoreactive cells were scored according to the number of positive cells in each
field:0( <5% ),1( =25% ),2( =50% ),3( =75% ) and 4( >75% ). The immunoreactive chromatosis scores were classified
into three grades: hadro-chromatosis was scored 3, superficial- chromatosis was scored 1 and that between 1 and 3 was scored 2.
The immunoreactive intensity was classified into four grades: 0( - ,negative ), —2( + ,weakly positive ), —4( + + , moderately
positive ) and >5( + + + ,strongly positive ). Placenta cytoarchitecture was examined by an unmasked observer with a transmission
electron microscope ( TEM, Model JEM-1200EX, Jeol Jem, Tokyo ). Pieces of placenta were fixed with 2. 5% glutaraldehyde and

1% osmium tetroxide, dehydrated in ethanol of gradient concentrations, and permeated using EPON812 embedding solution.
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Ultrathin sections were prepared and stained with uranyl acetate and lead citrate. Results (D The NO levels of the lead-exposed
rat placenta were significantly higher compared to controls ( P <0.01 ). ) The expressions of MMP-9 were detected as yellow-
brown pigment localizing in the langhans cells and zoarium trophoblastic cells of placental villus, mesenchymal fibroblasts ,vascular
endothelial cells and contractile fiber cells of vessel wall. The expression of MMP-9 in lead-exposed rats was significantly higher
than that in controls{ H = 39.226, P <0.01 ). The expressions of NF-B between any two groups showed significantly differences.
The highest level of expression of MMP-9 was observed in group B, while group C showed the lowest level. (3) In group C, swollen
placental microangium endotheliocytes, basal membrane thickening and microvilli evagination were observed under electronic
microscopy. In group B, trophoblast giant corpuscles and vacuolization cells were increased in number. In group C, rat placental

trophoblast showed cell necrosis, rough endoplasmic reticula appeared distended, mitochondria decreased in number and microvilli

quantity decreased. Conclusions The expressions of rat placental NO and MMP-9 were associated with placenta cytoarchitectural

changes.
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Fig1 The immunohistochemistry of MMP-9 of placenta cytotrophoblast cells in different groups( x400 )
Notes  A:The positive expression of MMP-9 in baseband and spongiosa areas cytotrophoblast cell kytoplasm and cell membrane, which showed focal

buffy cells in control group; B:The positive expression of MMP-9 in langhans cell endochylema and cell membrane located in spongiosa areas,which
showed dispersing and focal distribution in group A; C:The positive expression of MMP-9 in baseband cytotrophoblast cell kytoplasm and cell
membrane, which showed close-up buffy cells in group B;D:The expression of MMP-9 was detected as yellow-brown pigment localizing in the cell

kytoplasm and membrane of langhans trophoblastic cells, which showed punctiform and dispersing in group C
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Fig2 Ultrastruture of placenta in different groups

Notes  A:Control group: Vessel wall arranged regularly. Capillary lumens were dilated and parietes thinned. Micrangium basement layer hecame

thinner. Fetal erythrocyles were seen in micrangium and perithelial cells surrounded were normal( x3 000 ); B : Micrangium endothelial cells swelled

nucleus enlarged, outline irregular and basilemma thickened in group AC x4 000 ); C:Trophoblast giant corpuscles and vacuolized corpuscle insulas

increased in group B( x4 000 );D:Mitochondria were swollen. Rough endoplasmic reticula distended and increased in group C( x 10 000 )
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