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Abstract. Thisgtudy aimed to investigate the polymorphism of matrix metalloproteinase -3 (MMP-3) gene and its expression in
the serum of infertile female patients received in vitro fertilization and embryo transfer (IVF-ET). To do so, 100 women with
unsuccessful IVF-ET (IVF) and 1200 women with successful IVF-ET procedure and clinical pregnancy (IVF) were included.
Genetic polymorphism and serum concentration of MMP3 were investigated by ARMS-PCR and ELISA, respectively. The
results showed no significant association between MMP-3 gene polymorphism and IVFET outcome among the two groups
studied. However, a significant decrease in the concentration of MMP-3 serum in the IVF group was observed in comparison
with the IVF* group (P=0.000002). Moreover, we showed that the serum MMP-3 levelsin CC, AC and AA genotypes in the
IVF group were 33, 65.33 and 86 ng/ml, respectively. In conclusion, while there is no significant difference between MMP-3
promoter polymorphism and IVFET outcome between the IVF* and IVF groups, asignificant decreasein MMP-3 serum levels
in IVF group was seen as compared with the IVF*" group. It could be also suggested that the CC genotype is associated with a
decreased level of MMP-3 serum concentration and may be associated with IVF-ET failure.
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Figure 1. Product of AS-PCR of rs632478 A/C polymorphism on agarose gel 2% of which shows that alele A is

amplified with Forwardl and Reverse primers. “M” represents molecular marker and 2, 3, 5 and 7-12 are amplified
bands.
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Figure 2. Product of AS-PCR of rs632478 A/C polymorphism on agarose gel 2% of which shows that alele C is
amplified with Forward2 and Reverse primers. “M” represents molecular marker and 2, 3, 5, 6, 7 and 10 are amplified
bands.

adlas 3,90 IVF 5 IVFY 055 g0 ol 3l Glasin - Jguz
Table 1. Case study information for IVF* and IVF groups.

Age Average Age Range (Y ear) Number, Studied Groups
3247 23-41 (n=100) IVF*
326 24-40 (n=100) IVF

IVE G IVF sl 0 MMP-3 5 rS632478 (b 50 L oisi 5 LT Slsl3 aojes =¥ Jgur
Table 2. Allele and genotype frequencies of MMP-3 gene rs632478 polymorphism among IVF* and IVF groups

o =100) IVF =100) IVF*
(%) n (%) n
050 134 67) 139(69.5) A'Lde
' 66 (33) 61(30.5) c
Genotypes
0.72 43 43) 45 (45) AA
48(48) 49 49) AC
99 6®) cc

246/Yf7


http://dx.doi.org/10.52547/nbr.8.4.242
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.4.6.1
https://c4i2016.khu.ac.ir/nbr/article-1-3480-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1400.8.4.6.1 ]

[ DOI: 10.52547/nbr.8.4.242 ]

Mergji Masouleh et d. Association of MMP-3 promoter in vitro fertilization alKi,b;l i) azcs s MMP-3 j5g0g 5 bl )| ) Ko g dguile 52

ogS SeaS Wyls G i (S sSaY po oob slag)
lgzewd (Slogyiwl 4 Cadlgdy 5 alo sl MMPS o]
"] bgi Jobo 2)5 S ile oy n o 50 atejls
Chen & Khalil, ) ceol MMPS alex 5l Suisiss (sl
45 Gigh oo iy ml Gl Olee & LMMP 51,2017
Wgdoo Jub Jobo ) slajliatiyy bwg Gop plls o
5 Sudlnmd sbanld o gals s sl LMMP
5 )b elkdl ks g ahobre Gsmee S35l
Olealy 5 (R FAY ()15 s (Facl Jsb 0 uizmen
Lahav-Baraiz et a., ) wiws Jbd e atsi slaplail ;s
Sesl e S 5 b MMP coeal 4 425 L (2004
S 0180 (LS oS Lapead jge s Coenl K00 S5k 5l 35k
9 e > MMP o) a0 il sl 3 SO cusdsn b (o)l
s ailsy asllas ol o IVF L )T abal) coonl
"k BLSITL Al 5o ol 5l (e (59) 2 sl aslllas amss
IVF st s MMP-Q (5 -1562 CIT (5055205 55 S5 o y5
AS S5 5l eolial LIVE g IVF 69 5 g0 50 o Jlal
s sy ol i 5l eg )T 9o (a5 ol (s PCR
O Yloix! a5 0l a8 )T a5 o)l 092y (50 S Dol
5 Foae il s L MMP9 (5 -1562 CIT ecd jse b
ol o Wed oo wslis IVE-ET (e cow oS s Jlal
;o (Shabanipour et d., 2015) s s 9925 (bl Corex
A sl 4 C g 2380 MMP-3 b joa s L L3 |
S s0 B 00l Cughl &) Cod Jigegn 4l oo (tali8l ey
Balkhi ) 55,5 s MMP-3 1l ialsdl sl e oo 33l ol s
b ol ol gy 5o e plo gl b guen (1 AL, 2020
4 Comd $Fonlh MMP3 opus clile (e CC iy
pac b L o CC iy 5 widls olas AC 5 AA slacsss
O Soldgine LS| (uizmen Xidgy (egtan gli) s Coddee
w35 sonlis IVF 4 IVFY 658 50 MMP-3 oy clile
a5 W05 b omdize ,Soo (Shabanipour et d., 2015)
IVF ams oS oo Giw Olee 4 il o MMP-9
axs (Horka et d., 2012) aol ((Shl>) jeelocidse
MMP- a5 sls (Las YN0 Jlo [0 dicey opl jo i Oladss
Gdy 5B ok 50 55kl il o siegail o MMP-2 59
J& ol b eigdoe Gl IVF anl 5l iy (Sasl ool 45 2
<3 IVE | Jol b 5 bsSse ool ol om (B3 @0
8 5 8,50 Sligios axs (MaiaFilho et dl., 2015) a
S5y sl g a8 ol las MMP o5 YY 51 SNPggs YF7

Y¥ 5 00,0 #Y L ol iy 0 C 5 A T sl AV o5 8
b oply cwiy 4 C g AT Jlsl 3 IVF 055 50 5 aoyo
5 X°= IYA e il ools LS woys THID g ao s FAUD
Gl e gl aS s o ylid gl ael Casoas P =410
MMP-3 5 1632478 ucd g0 by AT Slsl3 aj55 50
3,05 8925 095 98 G
MMP-3 (s ()l js0 (o3 32 gl

A oy 1oV Loy MMP-3 oo il pioen
S8 ey ;5 MMP-3 (255553 (lome Sl 2 5:8ike) (5
oy IVF S8l o s 5 s YNV EEAY/SE ng/ml L L, IVFY
Sl 4 amgi Lo sl cwas FONVEYAAD Ng/ml L
oy Sale gl e LS o P=efe e e e Y
UKL ¥ gaz) ab ssalie IVF 4 IVFY 655 55 MMP-3
e CC 5 AC AA 5555 05,5 dus o IVE sl 31 o (¥
AYNgIMl polie cul 5 4 &S o 6 5ol MMP-3 o s
Caws 4 VEYY/ESNG/MI o 0/ 0£YY F¥NG/MI « A YEAS
ols lizs CC s AC AA 545 09,5 duw (5 ko] duslie 0wl
WSAA g5 Gl o3l o MMP-3 clale i s oS
L awlio 0 AA Cigs «(P= 21+ A AC (595 b aslie
L awslio 0AC Csgi5 g (P=v/e e v v M CC 5453
Js92) 9,08 3525 (6,5 gime LL3,I(P=2/- - ¥) CC oigis
o SBle (e CC iy L ol cnl by (F U ¥
5 a3 AC 5 AA o (oigis & S 65 ol MMP-3
A (s Zli) Az Colise pas b bai e CC sl

G A 9 Sy
Gb 0sb o0 D (sloizl 5 (638 St S5 (5590l
Sl 2oy VO 350 (6,9,L0 o (Mol o sl yueass
el AlldS ams iz b o (Lakatos et d., 2017)
GRIBLa e 65, ploys iy ART (lacsioss
Gdanska et d., ) <ol ool ,9,L0 slags; ;o Sl olows
9o SaS o g, o yeads asls 51 S IVF (2017
Pl slaagy g Wag)ls 5l oS Sl ol L a5 el
@ SeS g el b 035 Joke G5ljgil jshiie @
R Y CE A CRPEC N N
Spmd g0 by G LSl w039, (Cunningham, 2017)
a5 58 gl 9550 Hhemn brgs Lo 4 Mol olasinl 5 (S5
Ty Somez lae s Sl Gl jo &5 (S5 Ol cl

PEreza e ) wuss oo mudyonish b (IS8 iz ) wims oo
(@., 2013

247/Y¥Y


http://dx.doi.org/10.52547/nbr.8.4.242
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.4.6.1
https://c4i2016.khu.ac.ir/nbr/article-1-3480-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.24236330.1400.8.4.6.1 ]

[ DOI: 10.52547/nbr.8.4.242 ]

Nova Biologica Reperta 8(4): 242-252 (2022) OF- ) YEYYOY oF o)leds Al ¢ i pole )0 g laazily

IVF SIVF 055 90 o MMP-3 (559, clile 5l Jol> mbs - Jgas
Table 3. MMP-3 protein serum concentratiosn in IVF* and IVF groups.

IVF IVF
62.82 ng/ml 45.28 ng/ml Average
14.64 11.95 SD
0.000002 0.000002 P-Value
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Table 4. Comparison of MMP-3 serum concentrations in three genotypesin IVF group.

cC AC AA
33 65.33 86 ng/ml Average
7.46 15.43 13.82 SD
0.008 0.008 AAVAC
<0.00001 <0.00001 AAvCC P-Value
<0.0001 <0.0001 ACvCC

Serum MMP-3 concentration in IVF positive and IVF -
negative groups = IVF positive
90 ® [VF negative

MMP-3 Concentration ng/ml

Groups
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Figure 3. Comparison of MMP-3 concentrations in the serum of IVF" and IVF subjects. Considerable increase in
MMP-3 levels has been detected among IVF* respect to the IVF groups.

MMP-3 genotypes and serum concentration (ng/ml) in IVF =AA
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£ 100 -
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SE
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52
g ik
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Figure 4. Comparison of MM P-3 serum concentration in different genotypes IVF group.
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