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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.
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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
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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

IVF 653 5o diliee iy aw ,0 MMP-3 oo clile aslis -F Jguo
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

Hegstive grvaps R IVE ogative
- g

MMP-3 Concentration ng/ml

Groups

b awglio 10 IVF oy 5 sladiges )0 MMP-3 o, mlaw jo g JB Gl 3l IVF G IVET 18l o, 10 MMP-3 clale avslis jloges =¥ S
ol 00l coline |VF’ 05;

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
negative grou = CA
g 120 - 8 ERoRg mCC
z
£ 100 -
g2 - 80
SE
—— 60 -
52
g ik
§ o K
é 0 - 1
Groups

IVF 05,5 1o Gliseo slo coigis )0 MMP-3 oy cdale anslin Jloges -F g
Figure 4. Comparison of MM P-3 serum concentration in different genotypes IVF group.

248/YFA


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://nbr.khu.ac.ir/article-1-3480-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-25 ]

[ 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

05 99 SLopasdygach (&5 Sl o Sleiiay (ruizmen
Cudbge olhe 9 TNFO (-308 A/G) 3 VEGF (+405 G/C)
S9zy & lolias bl )l ¢ sgiae i (b o iz (nF Y
56 anw) o sladlas (Boudjenah et a., 2014) sl
Oleys 3l Jol> 4z 95 2 (09599955 Slapnd ook €l
w3 653 a3y 0pal 45 ol i ol amsi
Hongetal., ) os,l0s opis Jasl IVF &b 5l leys il b
ols las jae Camez 40 ool plodl Wlids asxas (2011
oS o5 (#1730 G/A) rs4986938 (s g b 4
rs6165 (€.919 A/G) wuusd g0 ks 5 (ESR-2) Y-y59 il
Follicle Stimulating  JsSJsb 45 oee (90,98 033,55
4 lawess dwes b L (FSHR) Hormone Receptor
Sl olpen AVF L oy cos by 0 FSH G0
s Motawi clié= mls 4 (Motawi et a., 2017)
5 (Gleicher et d., 2010) mls ool slsl, o Ll Ken
A o Vo0 Jlo o oudise .ol (Broer et d., 2013)
(ESRL) -39l 00inS 05 pedysosh 535 5 aslllas
U5 592 yegail 9 1SO340799 (cd g0 b oy 45 Gidls ol
2S5y & IVE L gl cod ol eizeen 5 59)L0
Sl ogmg blsl wlias sl LT 0 Cawgiadl
(Paksulin et al., 2013)

S5 0 adlae 5,50 slo SNP a5 ols lis gl andlas
JBIVE Jee plojs cow a8 59,00 olew 51 S5 Comas
oie Sl cus p alfaz b osjan 30 e wilasd §
ool s 3l L ewdy Wgi iz o FaY (b g bl
5 6ok wldlas (Patounakis et al., 2016) s lo  Klol>
Jlod Comez jo alizre Glo)) padyge s Bl L alad,
Oebizee 3l 29,8 Olalllas ax S ] 485 Sjg0 o)
LGSTTL s GDTML sloyj pansd ygo sy oy a5 ol ol
3,1 3529 (g ls me bLs | ol Jleds Carez o IVF-ET
59 s 500 pdiize aallle axs (Karimlo et a., 2015)
Sy Sl PSS lapandjpe kL)l L ak,
Sobgsl 5,80 6353 4 355 Laiw ;0 MMP-1, -2, -3, -4
as ol Lz Idiopathic recurrent spontaneous abortion
“pd 90k s MMP-2 (5 5909 <735 CIT b 90
(Perezaet a., 2013) s,ls s e
05 TB32478 e jgo s a5 ol las iy Oldllas
s L MMP-1 5 rs1799750 s o0 L ¢ MMP-3

ORI s Sl S g a4 el (Ses MMP laj
2 Ned Gl Glacerez jo e by jop ol
bibrs 5l MMP-20 5 rS9787933 45w susbie « i
Wang et al., ) s)ls lowss gl a0 Mol Hhas g9, »
267  udyso s a5 wao o ol 6,50 adlas (2015
Skl 5 sl wdyiy al>pe L MMP-3 (5 GIA
Cardoso et al., ) sl (5,0 cixe b3l 5o yiegail 4 o pe
Y Lo o wlo,S o) YVO g, » aslllae axs (2019
5 MMP-8_5 rS2500013 C/T qusd g0 s a5 ol ol
Syso & oo MMP-27 5 153809017 T/Cpunss g0 Ly
SRS by BB jsb 4 St O )50 4 ee g g3l
(Park et a., 2019) cel oo Sol> | So ols Cows
30 C-799T cdygn by a5 ol las Ko Slalllae gl
i lp b 556 S wlge MMP-8 (5 iges
S olye @ Olges ik onl Ol adsl o
5,5 eolitul 38gal lo nFaY sy Sy Sl
iy laize ol b gumon (CoStardunior et al., 2013)
Silosine Dol a5 sl lid Lo gl 5 yols (6 asdllas o
05,5 50 o Ml GF mis 5 sl Sl @iy s
3575 MMP-3 5 1632478 b 50 Ly ;o IVF 5 IVF'
0. (2252070) usd y g0 s a5 030 ,S slgiiy (pudiizee 1,105
ool caws 1 el cl (SeeMMP-13 5 77 A>G
s iz ol WS se Ol &S s Rl Sy
Sy ol cws il glp cadiis osdlly eSS Wil
osls lis (de Araujo Munhoz et d., 2019) ol aJsl
05 Fseon 4>l ;01607 Coadye usdyga by a5 Coul ons
Sl o sl b3yl s etz ek by ceul (See MMP-1
05 Feeon aml o CISB2T ol jsody col (s
Dos ) asl aslas coleas! ols s 1L bls | MMP-9
SNP a5 ols glas Koo wlallas gzl (Santos et al., 2004
o5 (s11225395) ; MMP-1 5 (1s1799750) (sl
o B oz 2 ) sy, 2 ez b 4 MMP-8
. MMP-8; (rs11225395) _ybsbla ol opdle .i,lis
s MMP-1 .5 (rs1799750) . MMP-1 .5 (rs1144393)
ez biw s sl S, MMP-3; (rs3025058)
de Araujo Munhoz et a., ) c..l osseointegrated
a5 ols las ,Ss liisee dslllae Lo 5 o0 s (2019
Foogn 55 pedygacsh 45 wa3 oo (LA @l (nl pedyga
Wil ez bk ol b ble S wilgie MMP-L 5

.(Godoy Santos et d., 2008)

249/Y¥4


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://nbr.khu.ac.ir/article-1-3480-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-25 ]

[ 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)

P IVF 055 s MMP-3 (oo v 53 (25 JB 2alS
355 n 5 S a7 rizpon 0 saalin IV 05,5 b aslio
5 Zewl ol o MMP-3  _o,w clale gals L CC sy aS
s ool lp sl by IVFET ans b el (Ses

ol 5l JpaS g i hlem b paswy Slddlas

S 3 5l
axJlas Q{| r:l;;.il Y ‘5:|54L) r:Lo.'a' 3 ol 3 ubb 59

oBisls jo ciwgh b opl 0ed Sas aib ) Ken
—oli i g pole axly oDl ol)'] oBisls 6, b g LS

plos 51 ol plol <) —jee 59kl loys dmge 5 Ol
5 05 ailegas Wogal 6l 7ok ol ol 4o 1, Lo a5 g0l 3l

REFERENCES

Anumba, D.O., El Gelany, S., Elliott, S.L. & Li, T.C.
2010. Circulating levels of matrix proteases and their
inhibitors in pregnant women with and without a
history of recurrent pregnancy loss. Reproductive
Biology and Endocrinology 16: 8-62.

Balkhi, S., Mashayekhi, F., Salehzadeh, A. & Saedi,
H.S. 2020. Matrix metalloproteinase (MMP)-1 and
MMP-3 gene variations affect MMP-1 and-3 serum
concentration and associates with breast cancer.
Molecular Biology Reports 47: 9637-9644.

Bielfeld, A.P., Pour, S.J., Poschmann, G., Stuhler, K.,
Krissel, J.S. & Baston-Bust, D.M. 2019. A
proteome approach reveals differences between fertile
women and patients with repeated implantation
failure on endometrial level. Does hCG render the
endometrium of RIF patients? International Journal of
Molecular Sciences 20: 425.

Boudjenah, R., Molina-Gomes, D., Torre, A,
Boitrelle, F., Taieb, S., Dos Santos, E. & Vialard,
F. 2014. Associations between individua and
combined polymorphisms of the TNF and VEGF
genes and the embryo implantation rate in patients
undergoing in vitro fertilization (IVF) programs. PloS
One 9: €108287.

Broer, S.L., Délleman, M., Van Disseldorp, J., Broeze,
K.A., Opmeer, B.C., Bossuyt, P.M. & Délleman,
M. 2013. Prediction of an excessive response in in
vitro fertilization from patient characteristics and
ovarian reserve tests and comparison in subgroups: an
individual patient data meta-analysis. Fertility and
Sterility 100: 420-429.

Cardoso, J.V., Machado, D.E., da Silva, M.C,
Berardo, P.T., Ferrari, R., Abr@o, M.S. & Perini,
J.A. 2019. Matrix metalloproteinases 3 polymorphism
increases the risk of developing advanced
endometriosis and infertility: A case-control study.
European Journal of Obstetrics & Gynecology and
Reproductive Biology X 3: 100041.

OF ) YEYYOY o o)los ok ol o s pole 13 s sboaily

aS oads ooy lid yiores aiies bag pe Ly oyl s ol
ol & Ml s L MMP-3 o MMPL oy il
MMP- 5 2G T a5 el oo slpian ol Jas o e
b ol St b sl (Koo MMP-3 s A T 4 1
oS ol ol ollas (Balkhi et al., 2020) il by,
a0 CahlB & Cenl Ko MMP-3 5 1632478 pass 50 Ly
(Saberi et d., 2018) w5 S8 Swd (38, Julos

Ol gsbe o b bl s ol plis gl aslllas
5 wslls gl 05 2,5 L TIMP-1 s MMP-9 MMP-3
Neisseria gonorrhoeae To,555 Lol (oo Job
G5 sire a3 MMP-8 L alay, o o Llie yo ot ounlice
Ay ] & sl Sae a5 s ssmlie )] Ly gl 4o
aislo b U5 anlllas L Juicaet al., 2017) S oS gllé
MMP-1 - oy gl &S 0l (5155 (i 5,80l
ailo e s RPL aile L ol 3l oy TIMP-1 3 MMP-9
L3l s MMP-3 o yus gl Ll wi il 5lis RPL
7 sleatin ;0 RPL daile (g0 ol 31 L auslie ;0 RPL aile
mh o5 col Jlo s onl s ab sanlie YL Shl> A L
SYL (Khel> 0,90 plos ;o RPL adlis b b5 40 oy TIMP-2
olad Sladss axs (Anumba et a., 2010) o soaliv
LIVFICS b o JsSds mle ;5 MMP-2 mhas o ols
a8 odalive (pl 2 ogdle )by (re LU )| lacurmgsl Eob (500
s gagad bl gl @Y oliee b MMP-2 ol oS
95dsd mle ;0 MMP-2 colles a5 ab ools lis pimen
5l slezel B Silis Ky el (S IVFICS] glaas > 4o
(Yang et a., 2015) ol gyl b o)l5an

(rSB32478) )5 =il ly o5 ams o i anlllae oyl doets
Jod s Comazr 53 IVF a5 Colige line b MMP-3
I Jie MMP-3 s ol Jg o)l LLiyl ol
a0 Hlad Babiod ol bl bes il jige Wilgi oo el
MMP-3 o olie Ghals b bLsI 0 CC usgiy o8
e JUl g sesiae gld) 4 Coddge poe L 1M 5 0o
O ygo dgame (55kel malgz 10 odel s @ s Ll o e
ol g oy p 4 el oad S b wl g w8 S
Loy (S iz 5ss b Sl (S 1y Sl 13555 galo
Loyl odle gl yeii oo ol dadigas sl iyl
Jolse g 315 (2Bl Caxdee S35l s Jelse
sl I8 500 skl cans @ mls yo Wil o e

o MMP-3 (o8 )90 s Jigegp (a5 998 o0 (6 S 45
LA‘ sb)‘d.; QPS 6)“5‘5*-’“’ u5hu IVF 9 IVF+ 6&09;

250/Y6+


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://nbr.khu.ac.ir/article-1-3480-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-25 ]

[ 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

Chen, J. & Khalil, R.A. 2017. Matrix metall oprotei nases
in normal pregnancy and preeclampsia. Progress in
Molecular Biology and Translational Science 148:
87-165.

Costa-Junior, F.R., Alvim-Pereira, C.C., Alvim-
Pereira, F., Trevilatto, P.C., de Souza, A.P. &
Santos, M.C.L. 2013. Influence of MMP-8 promoter
polymorphism in early osseointegrated implant
failure. Clinical Oral Investigations 17: 311-316.

Cunningham, J. 2017. Infertility: A primer for primary
care providers. Journal of the American Academy of
Physician Assistants 30:19-25.

de Araujo Munhoz, F.B., Branco, F.P., Rodrigues
Souza, R.L. & dos Santos, M.C.L.G. 2019. MMP-
13 Polymorphism as a Risk Factor in Implant Loss.
International Journal of Oral & Maxillofacia
Implants 34: 768-771.

de Araujo Munhoz, F.B., Branco, F.P., Souza, R.L.R.
& Dos Santos, M.C.L.G. 2018. Matrix
metall oproteinases gene polymorphism haplotype is a
risk factor to implant loss:. A case-control study.
Clinical Implant Dentistry and Related Research 20:
1003-1008.

Dos Santos, M.C.L.G., Campos, M.1.G., Souza, A.P.,
Scarel-Caminaga, R.M., Mazzonetto, R. & Line,
S.R.P. 2004. Analysis of the transforming growth
factor-1 gene promoter polymorphisms in early
osseointegrated implant failure. Implant Dentistry 13:
262-269.

Gdanska, P., Drozdowicz-Jastrzebska, E.,
Grzechocinska, B., Radziwon-Zaleska, M.,
Wegrzyn, P. & Wielgos, M. 2017. Anxiety and
depression in women undergoing infertility treatment.
Ginekologia Polska 88: 109-112.

Gleicher, N., Weghofer, A. &Barad, D.H. 2010.
Discordances between follicle stimulating hormone
(FSH) and anti-Mdillerian hormone (AMH) in female
infertility. Reproductive Biology and Endocrinology
8: 64.

Godoy-Santos, A.L., D’Elia, C.O., Teixeira, W.J.,
Cabrita, H.B. & Camanho, G.L. 2009. Aseptic
loosening of total hip arthroplasty: preliminary
genetic investigation. The Journal of Arthroplasty 24:
297-302.

Gustincich, S., G. Manfioletti, G. Del Sal, C.
Schneider and P. Carninci 1991. A fast method for
high-quality genomic DNA extraction from whole
human blood. Biotechniques 11: 298-302.

Hong, Y., Zhou, Y.W., Tao, J., Wang, S.X. & Zhao,
X.M. 2011. Do polymorphic variants of chromosomes
affect the outcome of in vitro fertilization and embryo
transfer treatment? Human Reproduction (Oxford,
England) 26: 933-940.

Horka, P., Malickova, K., Jarosova, R., Janatkova, I.,
Zima, T. &Kalousova, M. 2012. Matrix
metall oproteinases in serum and the follicular fluid of
women treated by in vitro fertilization. Journa of
Assisted Reproduction and Genetics 29: 1207-1212.

Hung, Y.C., Kao, C.W., Lin, C.C,, Liao, Y.N., Wu,
B.Y., Hung, I.L. & Hu, W.L. 2016. Chinese herbal
products for femae infertility in Tawan: A
population-based cohort study. Medicine 95: e3075.

Juica, N.E., Rodas, P.l., Solar, P., Borda, P., Vargas,

R., Mufioz, C,. Velasquez, L.A. 2017. Neisseria
gonorrhoeae Challenge Increases Matrix
Metalloproteinase-8 Expression in Fallopian Tube
Explants. Frontiers in Cellular and Infection
Microbiology 7: 399.

Karachalios, C., Bakas, P., Kaparos, G., Demeridou,
S., Liapis, I., Grigoriadis, C. & Liapis, A. 2016.
Matrix metalloproteinase-3  gene  promoter
polymorphisms: A potential risk factor for pelvic
organ prolapse. Biomedical Reports 5: 337-343.

Karimlo, F.K., Mashayekhi, F., Sorouri, Z.Z.,
Bahador, M.H. &Salehi, Z. 2015. Association of
GSTM1 and GSTT1 gene polymorphisms and in-vitro
fertilisation outcome in a population in northern Iran.
Journal of Obstetrics and Gynaecology 35: 46-48.

Kitchen, H., Aldhouse, N., Trigg, A., Palencia, R. &
Mitchell, S. 2017. A review of patient-reported
outcome measures to assess female infertility-related
quality of life. Health and Quality of Life Outcomes
15: 86.

Lahav-Baratz, S., Shiloh, H., Koifman, M., Kraiem,
Z., Wiener-Megnazi, Z., Ishai, D. & Dirnfeld, M.
2004. Early embryo-endometrial signaling modulates
the regulation of matrix metalloproteinase-3. Fertility
and Sterility 82: 1029-1035.

Lakatos, E., Szigeti, J.F., Ujma, P.P., Sexty, R. &
Balog, P. 2017. Anxiety and depression among
infertile women: a cross-sectional survey from
Hungary. BMC Women's Health 17: 48.

Liu, X., J. Zhao, X. Luan, S.Li, J. Zhai, J. Liuand Y. Du
2020. SPARCL1 impedes trophoblast migration and
invasion by down-regulating ERK phosphorylation and
AP-1 production and atering EMT-related molecule
expression. Placenta 89: 33-41.

Maia-Filho, V.O., Rocha, A.M., Ferreira, F.P,,
Bonetti, T.C., Serafini, P. & Motta, E.L. 2015.
Matrix metalloproteinases 2 and 9 and e-cadherin
expresson in the endometrium during the
implantation window of infertile women before in
vitro fertilization treatment. Reproductive Sciences
(Thousand Oaks, Calif.) 22: 416-422.

Matzuk, M.M. & Lamb, D.J. 2008. The biology of
infertility: research advances and clinical challenges.
Nature Medicine 14: 1197-1213.

Motawi, T., Rizk, S.M., Maurice, N.W., Maged, A.M.,
Raslan, A.N. &Sawaf, A.H. 2017. The role of gene
polymorphisms and AMH level in prediction of poor
ovarian response in Egyptian women undergoing IVF
procedure. Journal of Assisted Reproduction and
Genetics 34: 1659-1666.

Park, H.S., Ko, K.H., Kim, J.O., An, H.J., Kim, Y.R.,
Kim, JH. & Kim, N.K. 2019. Association study
between the  polymorphisms  of matrix
metalloproteinase  (MMP) genes and idiopathic
recurrent pregnancy loss. Genes 10: 347.

Paskulin, D.D., Cunha-Filho, J.S., Paskulin, L.D.,
Souza, C.A. & Ashton-Prolla, P. 2013. ESR1
rs9340799 is associated with endometriosis-related
infertility and in vitro fertilization failure. Disease
Markers 35: 907-913.

251/Y6)


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://nbr.khu.ac.ir/article-1-3480-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-25 ]

[ 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)

Patounakis, G., Bergh, E., Forman, E.J., Tao, X,
Lonczak, A., Franasiak, J.M. & Scott, R.T.Jr. 2016.
Multiple thrombophilic single nuclectide polymorphisms
lack a significant effect on outcomesin fresh IVF cycles:
an andyss of 1717 paients. Journd of Asssted
Reproduction and Genetics 33: 67-73.

Pereza, N., Volk, M., Zraki¢, N., Kapovi¢, M.,
Peterlin, B. & Ostoji¢, S. 2013. Genetic variation in
tissue inhibitors of metalloproteinases as a risk factor
for idiopathic recurrent spontaneous abortion. Fertility
and Sterility 99: 1923-1929.

Plaseska-Karanfilska, D., Noveski, P., Plaseski, T.,
Maleva, I., Madjunkova, S. & Moneva, Z. 2012.
Genetic causes of male infertility. Balkan Journa of
Medical Genetics 15: 31-34.

Saberi, A., Salehi, Z., Naderinabi, B., Ansari, S. H. &
Mashayekhi, S. 2018. Genetic dimension of
intervertebral disc degeneration: polymorphism of
matrix metalloproteinase 1 and 3 in the north Iranian
population. Turk Neurosurg 28: 447-453.

Shabanipour, S., Mashayekhi, F., Bahadori, M.H. &
Soruri, Z.Z. 2015. The relationship between MMP-9
promoterpolymorphism and IVF outcome. Cellular
and Molecular Biology 61: 64-67.

Shibahara, H., Suzuki, T., Ayustawati, Kikuchi, K.,
Hirano, Y. & Suzuki, M. 2005. Serum matrix
metalloproteinase and  tissue  inhibitor  of
metalloproteinase concentrations in infertile women
achieved pregnancy following IVF-ET. American
Journal of Reproductive Immunology 54: 186-192.

Sosa, E.Y., Flores-Pliego, A., Espejel-Nufiez, A.,
Medina-Bastidas, D., Vadillo-Ortega, F., Zaga-
Clavellina, V. & Estrada-Gutierrez, G. 2017. New
insights into the role of matrix metalloproteinases in
preeclampsia. International Journal of Molecular
Sciences 18: 1448.

Suzuki, M. 2014. In vitro fertilization in Japan: Early days of
in vitro fertilization and embryo transfer and future
prospects  for assisted reproductive  technology.
Proceedings of the Japan Academy, Series B 90: 184-201.

Tajalli, S., Mashayekhi, F., Salehi, Z., Arefi, S. &
Sasani, S. T. 2021 Association of hTERT SNP
(rs2736100) with implantation failure after in vitro

OF ) YEYYOY o o)los ok ol o s pole 13 s sboaily

fertilization and embryo transfer (IVF-ET). British
Journal of Biomedical Science 78: 41-43.

Teplyakov, A.T., Berezikova, E.N., Shilov, S.N.,
Grakova, E.V., Torim, Y.Y., Efremov, AV. &
Karpov, R.S. 2015. Assessment of the role of matrix
metalloproteinase-3 gene polymorphism in the
development of chronic heart failure. Terapevticheskii
Arkhiv 87: 8-12.

Wang, Y., Ye, Y., Lin, J., Meyer, L., Wu, X,, Lu, K. &
Liang, D. 2015. Genetic variants in matrix
metalloproteinase genes as disposition factors for
ovarian cancer risk, survival, and clinical outcome.
Molecular Carcinogenesis 54: 430-439.

Wu, C.H,, Lee, T.H., Yang, S.F., Tsao, H.M., Chang,
Y.J., Chou, C.H. & Lee, M.S. 2019. Interleukin-3
polymorphism is associated with miscarriage of fresh
in vitro fertilization cycles. International Journal of
Environmental Research and Public Health 16: 995.

Yadav, L., Puri, N., Rastogi, V., Satpute, P., Ahmad,
R. & Kaur, G. 2014. Matrix metalloproteinases and
cancer-roles in threat and therapy. Asian Pac J Cancer
Prev 15: 1085-1091.

Yang, W.J., Liu, F.C., Hsieh, J.S., Chen, C.H., Hsiao,
S.Y. & Lin, C.S. 2015. Matrix metalloproteinase 2
level in human follicular fluid is a reliable marker of
human oocyte maturation in in vitro fertilization and
intracytoplasmic sperm injection cycles. Reproductive
Biology and Endocrinology 13: 102.

Zhang, L., Zhang, Z., Wang, F., Tian, X., Ji, P. & Liu,
G. 2017. Effects of melatonin administration on
embryo implantation and offspring growth in mice
under different schedules of photoperiodic exposure.
Reproductive Biology and Endocrinology 15: 78.

Zhang, S., Y. Cai, J. Zhang, X. Liu, L.He, L. Cheng,
K. Hua, W. Hui, J. Zhu & Y. Wan 2020. Tetra-
primer ARMS-PCR combined with GoldMag lateral
flow assay for genotyping: simultaneous visua
detection of both alleles. Nanoscale 12: 10098-10105.

Zhao, Y., Brezina, P., Hsu, C.C., Garcia, J., Brinsden, P.R.
& Wallach, E. 2011. In vitro fertilization: four decades of
reflections and promises. Biochimica et Biophysica Acta
(BBA)-General Subjects 1810: 843-852.

*kkk

How to cite this articl

Meraji Masouleh Moghaddam, M., Mashayekhi, F., Zahiri, Z. & Eidi, A. 2022. Analysis of the association of M
MP-3 promoter polymorphism and its serum concentration with in vitro fertilization and embryo transfer outcome.

Nova Biologica Reperta 8: 242-252. (In Persian).

) azms bl o hale g MMP-3 Fg05y peeedygo s Ll sy NFe e gaus 9.5 (b B Fulin p pidio gl (1m0

TEYYOY A ) psle 50 g glaatily iz Jliil 5 alKayles]

252/Y0Y


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://nbr.khu.ac.ir/article-1-3480-fa.html
http://www.tcpdf.org

