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Objective: The aim of the study was to investigate the differential expression of Matrix Metalloproteinase (MMP) -2,-9 in the normal and
severe preeclamptic placenta.

Methods: Placentas were obtained from women undergoing cesarean section with normal (n=10) and severe preeclamptic (n=10) pregnancies.
Semi-quantitative RT-PCR was done to detect the placental gene expression of MMP-2,-9. Western blot analysis was performed to identify
MMP-2,-9 protein expression in each placenta. Immunohistochemical staining were employed to localize MMP-2,-9 in placental tissues.

Results: MMP-2,-9 genes were expressed in both normal and severe preeclamptic placenta. There were lower expressions MMP-2,-9 in severe
preeclamptic placentas than in normal. MMP-2,-9 proteins were all present in each placental tissue. The expression for MMP-2,-9 was
weaker in severe preeclamptic placenta than in normal. MMP-2,-9 were localized only to the trophoblast, and were also weakly positive
in severe preeclamptic placenta compared with normal.

Conclusions: MMP-2,-9 expressions were decreased in severe preeclampsia placenta compared to those from normal placenta. This study
suggests that decreased expression of MMP-2,-9 may have a role in the development of severe preeclampsia.
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placentation and placental vasculature insufficiency)
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Ajzze] 714 EAL, Tl Folf 84 (extracellular matrix
molecule, degrading enzyme)+ -F2HEALQ} A3 8] 7]4
= Zolste] L) 23t 2 UG5S = EN Y
B3 oA FastA g5k Al EH = mat—
rix metalloproteinase (MMP)7} Q1o o] = MMP-2
o MMP-92 Al£9] 7|2 e8] F5 &2l vy Zopdlat
Aetes Eafgitt,

MMP-2+= YAl 65 e &H]En M3} Zasto]

1 1150ll= YAl 6570 Blsto] 1/6%==2 Aashy ¢
F717HA] A4 02 ] ¥ W MMP-9+&= ¢4l 6
Z7go] Stejr}t YAl 755E FTkst] YAl 115
175 0] 108 o) SAHEY YAl W= do5
ok MMP-2% JAlZ7|RE Lo ZH §re|
M|3Z (extravillious trophoblast)oA] WEFYIL,
MMP-9+= Al 7] X HPIA|3E (villous cytotro—
phoblast)ol|A] LreRdet”
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w07 9] 4%1. Differential expression of MMP-2/-9 in normal and preeclamptic human placentas
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2) Reverse transcriptase—polymerase chain

reaction (RT—PCR)

A1S 95t A RNAE easy—spin total RNA ext—
raction kit (Intron, Biotechnology, Sung Nam, Korea)
5 Agslo] EtemRE Bejslgt, olE RNAL
oligo (dT) primer2} M—MLV reverse transcriptase (Fo—
mentas life science, USA)E ARESIo] FHA} (reverse
transcription)& AA[sto] cDNAS AISHITE AREE
primerS& Table 104 Molal 2k 2k, olgje] e
(condition)= 5%%F 70°C, 6087k 37T, 1087 70TE
SFRLE. PCR g2 353 (cycles)E A¥IAAL, A=
94 Col|A 187F YA (denature)® & THA] 1871 B-actin
2 65C, MMP-2,-92 55Co|A Z+Z+9] primero] &3
(annealing) ¥4, o]%& 30&7F 72TCoA At (exten—
sion) & AZth FAE cDNA= —20Cofl ARE A7}
A Bskgiey, PCRE Foll fofl 1S 1.5% agarose
gelidoll 47| G52 Fotod EFIAT F BA5AH.

Table 1. Primer sequence specific to the target genes

3) Western blotting

B efjdt 22 A= lysis buffer (Cell Signaling
Technology, Beverly, Mass,, USA)S 4Yil 108 EoF
incubationdt & 4Cof|A] 14,000 rpmO.2 Y4 Ee|5}o
7heRekel & Tl extractE AATh oA ¥ T
2L 3AE EZFsl= SDS-PAGE (sodium dodecyl
sulphate polyacrylamide gel electrophoresis)E 3l &
AR, A7 A F gelS Af=2olM PVDF (poly—
vinylidene difluoride) membranes (Millipore, Bedford,
MA) 9] blottingdFAT) ©]% 5% non—fat dry milk/TBST
2 243t 57t Aol A blocking 3HATE A2 A mon—
oclonal antibody?l MMP-2 Ab, MMP-9 Ab (MMP-2,
MMP-9: 1:100, Calbiochem, SanDiego, CA)2} B—actin
(Sigma, MO, USA)& 24|17t 5<F A 2|3}al, TBST wash—
ing buffer=® 1054 3 A3t} o|& secondary anti—
body (anti—rabbit polyclonal IgG, Horseradish pero—
xidase conjugated anti—goat polyclonal IgG: Santa
Cruz Biotechnology, CA, USA, Anti—mouse mono—
clonal IgG: Amersham, Buckinghamshire, England)&
wZA|FHT 1 ¥ ECL reagents (Amersham, Buck-—
inghamshire, England)E Wh-A|7|al, Hyper X-ray
filmo]] 30%, 14, 5 =EAA V= L3k

4) Densitometer

RT-PCR1} Western blotting2 A|85}e] AL JARS
densitometer (IMAGE READER LAS-1000 lite, Fuji
Photo Film Co., Ltd., Japan)E& A}&3}o] scanning=
31931, digital analysis software (Fuji Photo Film Co.,
Ltd,, Japan)E ARt} #A415H3IH

Gene Dir sequence Size (bp)
MMP-2 S 5’-AGGACATTGTATTTGATGGC-3’ 326

A 5’-CTTCTTGTTTTTGCTCCAGT-3’
MMP-9 S 5-AGCTTTTCTTCTTCTCTGGG-3’ 378

A 5’-ACTGCAGGATGTCATAGGTC-3’

S: sense, A: antisense, bp: base pair, Dir: direction.
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5) HAXX|IEE DM (immunohistochemistry)
-

10% $4 =9l g agstar, wieb 245
ime FAZ AH (section)S W=0] xyleneO= 15527+
ehalebaislelal 10%, 90%, 70%] UHLS 7+ 384 7
4 Z25252 3k (rehydration)AFHTE UQIAl peroxi—
dase®] A& AAISH7] fIste] 3% MilSkpeasz 1042
AT YL wBS Hsto] FETIE 0|83l
30870 ol Th 3087 ALold A3 F PBS
buffer 1057+ H2J5eich A% A1 MMP-2,-9 3
A (Santa Cruz Biotechnology, CA, USA)E ZHzF 1:100
oz B|Asto] 4TCoA Al A23t & anti goat —IgG
(Santa Cruz Biotechnology, CA, USA )E 2087t A8
sto] H|5ol4] A% A8ttt tAl PBS bufferoiA]
1087F 23t & Streptavidin—HRP (DAKO, Carpin—
teria, CA, USA)E 2087 A 2|5}t PBS bufferof 10

o

7V A28t 3 DAB chromogen kit (ScyTek, Utah,
USA) & A ths SR42 AojWitth,

ofgt it gAEol| tiet Blale Bt 3
HAE o]gsto] AL, densitometryE ©]-8-3
o Ak F9lot A0 9 Wagrow T, F
Ato]9] Hlnlof AFESE BAHLE Mann—Whitney U testS
ARG8T, P valueZt 0,05 mlRto] ZH9RkE FAA O
Sl o Ae@ st B ASE aiwe
SPSS& version 12,02 ARSI

-

M e [N

[k

Table 2. Clinical characteristics of normal and preeclamptic pregnant women

Variable Normal group (n=10) Preeclampsia group (n=10) P-value'
Maternal age (years) 30+2.9 3143.5 NS
Gestational age at delivery (weeks) 37+1.6 35+2.1 0.01
Birth weight (g) 3,049+409 2,674+423 0.021
Smoker (%) - - NA
Systolic blood pressure (mmHg) 11249 169+12 0.008
Proteinuria none 10/10*

Data: Mean+SD.
*> 2+ on dipstick in ten patients.

TMann-Whitney U test, P<0.05; statistically significant, NS: not significant, NA: not applicable.

4)
N P

®)
MMP2 | S «— 72kDa
MMPS | S e | «— 92 kDa

Actin . - +— 43 kDa

N P

Fig. 1. Expression of Matrix Metalloproteinase (MMP) -2, -9 in human placenta. Differential expressions of MMP-2,-9
were analyzed in normal and preeclamptic placentas by (A) RT-PCR and (B) Western blot. N: normal pregnancy, P:

preeclamptic pregnancy.
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203 Q] 491. Differential expression of MMP-2/-9 in normal and preeclamptic human placentas

(A) MMP-2 (B) MMP-9
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o 8 o 5]
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o] Lol AlSlet a7, 24 A%, 557 2 ol2b]
QY. Wl 2R 2 Aolo] BT Aol nch
MMP-2,~00] et 974 W x| 2 Blmst] 93}
o] W4 RT-PORS AT A3} 4 BF
7= AbRoA 318FEA (down regulation) E$iTh (Fig.
1A), MMP-2,-9 o] kg zto|5 &elstr] $sf
western blottingS A3t A1} MMP-2,-9 T2 H%=
HAIZO A T kelo] 4sstol Liebgtt (Fig, 1)
RT-PCR¥} western blot Ai+S HIEIO 2 densito—
metryS A|SYSt A7} MMP-2,-99] §XAF 2 thulzl vf
d BT AR BASA R SolsA Atk (X
0.001) (Fig. 2). %l FR-F2gh= FT A
MMP—-2 SAZH= Ao A] 198.1 (160.2-234.6), AZIZF
Zo]A 59.2 (25.3-79.4), MMP-9 SAA= AAro| A
2413 (199.4-276.3), AAFZ0]|A] 108.2 (80.4—137-9)
& SAEE MMP-2 T AL Aol A 174,6 (128,3—

Fig. 2. Densitometric values normalized to
GAPDH levels for MMP-2,-9 gene expre-
ssion, and [(-actin levels for MMP-2,-9
protein expression. Gene expressions of
MMP-2,-9 were significantly higher in nor-
mal pregnancies compared to preeclampsia
(A, B). Protein expressions of MMP-2,-9
were significantly higher in normal preg-
nancies compared to preeclampsia (C, D).
P<0.001 by Mann-Whitney U test.

199.8), AR IF0A 86.8 (60.1-141.4), MMP-9 T2

2 AAfof|A 188.2 (162.3-224.3),

AARESOIA 1483

(109.9-176.9) 2 UFeRT},
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N rE ;2

&

a4 2] A% (immunolocalization)<r
215kt GA1S AldsAT) (Fig. 3, Fig, 4). MMP-21}
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Fig. 3. Immunohistochemical staining of
MMP-2 in normal and preeclamptic pla-
centas. MMP-2 was expressed in normal
and preeclamptic placental tissues. MMP-
2 immunoreactivity was localized only to
the trophoblast. Note that the expression
of MMP-2 decreased in the preeclamptic
placentas compared to the normal. A, C:
placentas from normal pregnancies, B, D:
placentas from preeclamptic pregnancies.
A, B: x100, C, D: x400.

Fig. 4. Immunohistochemical staining of
MMP-9 in normal and preeclamptic pla-
centas. MMP-9 was expressed in normal
and preeclamptic placental tissues. MMP-
9 immunoreactivity was localized only to
the trophoblast. Note that the expression
of MMP-9 decreased in the preeclamptic
placentas compared to the normal. A, C:
placentas from normal pregnancies, B, D
placentas from preeclamptic pregnancies.
A, B: x100, C, D: x400.
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203 Q] 491. Differential expression of MMP-2/-9 in normal and preeclamptic human placentas

Traele] Aol Maes Bt sEo] FEol” w
mor necrosis factor—a (TNF—a), interleukin—la (IL—1
@) S59] #o]E7}Q] (cytokine) HHIE Z7IA|A 14134*11:‘75
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g FEbAlS E3)81 interstitial collagenase (MMP—-1),
neutrophil collagenase (MMP—-8), collagenase 3 (MMP—
13)7} olof] &3t} A2 Gelatinase= Aztel, VY =
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