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[Abstract]

in pregnancy and seriously affects maternal and infant outcomes. Its pathogenesis has not been clearly clarified. Studies

Preeclampsia is a kind of hypertensive disorders complicating pregnancy, which is a special disease

have shown that matrix metalloproteinases are related to the pathogenesis of preeclampsia, and are mainly involved in
the processes of abnormal trophoblast cell invasion, endothelial cell dysfunction, and imbalance of angiogenesis in pre-

eclampsia. In this paper, the role of matrix metalloproteinase in preeclampsia was reviewed, which provided theoretical
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basis for further study on the etiology of preeclampsia.
[Key words]

metalloproteinase—9; Extracellular matrix

U R3] = 1ML 05 (hypertensive disorders compli-
cating pregnancy , HDP) /2 4T ik W ¢ A5 1 — 2 29 , LA
o I, 2 1 R b S R ik B A iR S PR 2R B AED,
I 2 B Z g i, 2w B | Bk
e # R EBE T, BRI AR IR I B
FEE AR BT R Th LR T s th i, o5 22
TR SEBER I FET AR 10%~16%" . TR i Wi (pre-
eclampsia, PE)J& T 4F 0 I & i H 220 vh iy — R 2 A
AR L AR IR T ) B R e ™

S BB , KR A 6%~8%", Rk R H A&
S AL R T A 50 T - 2 H AT IR
SO ST RE  —F T E LA 1 R AL i v R P A
5T 2 B0, B I 43 J& 25 11 i (matrix metalloproteinases,
MMPs) -5 PE 4 4 A= & € UIAH 5% , SR 11 MMPs 7& PE
TR FPLEIE DA SOk IRE . A SCEE S T E A
BT SCHRG MMPs & PE 83 57 40128 55 P K2 2
JH ) R R A | 0L A B A 7 O R LA S MMIPs i [H £2
DS PERYC R TLRA

1 MMPs K&/

MMPs & — S E PEAR B T5F 85 0 IR PR FE 1K
iR T, T e fR A L AP IR I 25 R B 1 AL L AR
WSS . MMPs 2% iy PN R 4 L ol AP WL LB s 2
UL 248 2 o A L 5 2 AR . H T 2 48 R I MMPs

Preeclampsia; Hypertensive disorders complicating pregnancy; Matrix metalloproteinase—2; Matrix

26 Bl AR S5 R4 8RN B AS [/ RT 434 6 i - 565
— Fh o B REE, EE AR R AR E A
(MMP-1) 35 42 J& 5 (1 i -8 (MMP-8)% , HAE Al i
7/ =yl N | N || B S R e <y s )2 g
FLFG ISR 4 JB B -2 (MMP-2) L4 J8 25 A -9
(MMP-9), L 3= A FH Sy 8 fiff 56 5 1 TV 78 12 it 5 25 =
TR 1] A R 25, E 210035 MMP-3 MMP-10 45, HAE
FHIEY EZA I IV R T K HH G 5 265 DU el Ay s 750 356 ol
48 E A, T E AR MMP-14 . MMP-15, MMP-16
S ATREAR LT T TR i % 2 AR 683 B 11 5 5
ISR A S AR R -1 (MMP-7) L i
W ARIR -2 (MMP-26) , H: 32 22 [ i IV R I 5 55 /S R
Sy HA 2R i MMPs, 1 MMP-19 . MMP-20 . MMP-22
GV, MMPs 7E1E 8 AR LG O T, FERLAAR N 38 Bk
IS, MAERRRGTE K AAE AR I A i 983 440 i 174
A K TNEE RS 25 251 F 387K 2 T , MMPs &34
SRS 5T KRR,

2  MMPs 5IE & 1Tz

EH R URAST | i 25 0% 40 12 % J2 A M 1k R 6
SR A G B AN TR AN . G%BANIE 37 A0 iR
TENEERE R FEIZEMN 134, I8 A ¥
BT UEE B Jk 2 R I R ST v JUL A L L P B
HENT AR AR LR B MRAE 3R . 98B Mg 77 40 e

TRIAEE LT3, FARLEIN, 0L, W58 A2 S0, E-mail : guanhq@163.com

- 2981 -



EEEZ2019F11 AE3055 228

Hainan Med ), Nov. 2019, Vol. 30, No. 22

1RABEAR F2 B3 A5 R < 3% 57 40 M 285 B e At i S o
SR S R i FIT S 3 1) F1%) 240 L /NS I i T8 7 AN B A
sl R E A R R LR R 2 0, 5 R A
Mo A= BE B oAb AN AR A AP R Y R, 1T MMPs fiE
il 5% it 200 L 7 8 IR I 2 2 5 A0 R 2 2 1 B AL B, 10
TR MR 28 TP SV E Y. BF9E 3R, MMP-2 I
MMP-O 2 [ fift 21 it 4 D 35 S5 1) 5 K it il , 7035210
JE R A Feak A R B AR Z R R N, 2 g
I T B, 2 R =2 R G 45 T B R ]
X AT HEVL] MMP-2 I MMP-9 £ [/ 2 5 T a8 1
AR, FEAT YRR, 4R R LN R AR AR
5% PR 0 3R 85 U E %, SRZYPCZAK 25 BF 58 2 TR,
MMP-2 Fll MMP-9mRNA % 5% K V-7E 7~9 d 19 i fif h5d
JIES2H 21 rp i 2 TH s T EL MMP-2 F1 MMP-9 754 4R 1%
TR G o 2k B 35w TR IR, X & H] MMP-2
FIMMP-9 1] REFR GRS G- JR AR

3 MMPs5PE

3.1 MMPs Y PE#FAIZZERHIER MMP-2
F1 MMP-9 J2& HL AT 25 17K Al 16 PR 19 YRR, X6 IV 78 e
A RS A RVE L, EA R SR A R 2R il F
YEF . SEAERFSE 228, MMP-2 Fil MMP-9 7£ - 4% 1 [a]
G2 | S AR 0 5% 40 B A % 5 2 it 5L
o p R AE 17, T MMP-2 F1 MMP-9 75 A 25 v i 7k
REAIG T2 25 | Jb 8 5% A A RS sk 2D, DT 53K PE 19 &
Az . RECK 2K [ J&—Fh 4 i 3% 1A L B IR LAl o2
BHER [, 765 VR 5% AR %) o B8 ol 8 3608, IR 2R
F 8 IA R & MMP-2 (461 57 . GUTIERREZ 45" fiff
7% % B MMP-2 15 P IR Al RECK 25 1 3 B i3 A 0%, X
AT HES 4172 77 A0 7 FiZ 2800 S 3 PE () &
Ao FUSE"SE G 2l Ak g BRI vk Ao e e 3
ATt I RS PE R 45, 2% PRIE F= AN 1R 22 RE 108 55
5 MMP-2 Fl MMP-9 B FRkREAIRA ¢ . WELSEUHL i
T RRIAESY , BF 9T B PE IR £ 4H 42 th MMP-2 F1
MMP-9 () &3k T B, 330 R 35 706 57 2 182 T e i AT 5% o
ZHONG %5 "Hf 57 i/, MMP-9 1E PE it S 21 4 rp 2 ik
REATC AT A% S A 4228 . B T MMP-2 A1 MMP-9
TE R 45 H 28 38 T P BRI 2 1) 30% 77 20 PR A2 98 52 0 1
MMP-1 =5 75 JIf; 45 A58 R 17%) 290 i 2% 5 4t g v Fn 451
PSRN 238, IR BRI AR AT 5| A i 7 A i v )2
2, X R PE (1 & A g et

3.2 MMPs 5 PE N 24N REREAS S R I
BN R R AL PE & i —FI ML, L B B T
o giE ot 15 S DR 2 ROIA SR A R RIS T REAS K
{2 v g S B 1T 250 44 I R SRR I R N L 35 R T
R 20 B 6145 , DA R 0 i 9 0 TR, T B AR RE R Bk
B8N AN B ARRE 0 & A, 5 R FR AT T A5 Rl
PRAEAR o 9 1 39 A 16 DR AR AE 1 it Ao S AL X 42 &
P 57 T e B A A0 I R S 1. o R 22 E o R B,
MMP-2 75 Jifi 3 H (1) 335 K P B AR PE 1 R AR A %,
- 2982 -

SR MMP-2 7 PE Z2 {1 1l 35 H B 2 iR /K HIAR— 2L
Ve A2 RO Y & B0, MMP-2 78 PE Z2 ] () 1 3 Hh 4% 1F
WARURE R Th e, HLBE A P 7 EE R B 1T A W b
Jn, I Hof A N R B AR R A S Bl 2
LASKOWSKA "3z FH ik G 328 W S AN PE 42 4 1.
T, &I MMP-2 7K - 19 7 55 AT RE 2 5 3 7 i 1A ik
I RS FITIMLAE PA) B2 T R R A 118 s ke, [R] s AfF 5% S /s PE
ML H MMP-9 &k /K- FEIE H R IR & At Al PE A
Ko FERH MK H MMP-9 36 18 K V-8 1E 4T R 4 FRAIK
FIFENG 8" MR R —2 B IRSE"7E PE IR £
W75 R AR 258, WF5E A5 MMP-9 £ PE i 3541
L PP I 2R 8 S R D 17 AR B L £7URH OG , MMIP-9
FE IR PR 25 R iR 5 Bl i B e A, S50 if
Pz 5495 4 B PE — R I RAE AR . BR K 25 (ADP)J&
— I U 240 A S W B SR R TR, LA AR I
N R AN HTREAE ] . ADP KRR AT 51 1 4
N R DI RE#105 , NO & B b, SR P iz 4 die 4, 1
FEERER DT 5 G B A v I 0 o e A I v
ADP /KR e 2 i 75 MMP-9 BH P 35 15 2 A1 5 I Uk
30 5 L e 17 P B AR L B DR, X S
FH MMP-9 TGie#E PE B8 16 B4 2 13 h 1 218K
SEEBREA
3.3 MMPs 5 PEIMEABEMBHI LR [P
BT L2 (A IALAE A B DL ST — A Y L Y, A
FILIRILE S E TR, K F IR = A SR
I 78 A B DR Can 48 P R A R R iR 3 R R )
AL AE AR B PR CAn Pl 5 1 fms 4 % S R G- 1
AR B R ) , 3 B8 PR - 22 ] A8 YA 5 i 35 A 1
KEMREE, ME N AERKFEFAG A KR 7T
RE LA A 2 b 5% 55 43 Wb 1 7 SR FEVE T A 0 1 7 AR
Y, T A PN B A e DR ARG 48 A K R AR v i —
AACRUZ A /D, i A e e 3, AR BH 3R
VA ST AT S PE B9 A 4% v AR A am 4
A 1 PRk 658 T RE S B AE N R A i A T 5
H PE Y, MMPs 2 5 [ML45 A= BT 00 75 114 35k S i o 9
IV 470 I S5 41 4 1 R A, MIMIP A 5 1) I 45 S A AE
I 1 % L A B — 5 A FY. MMP-2 il
MMP-9 7 i 38 Hr F k8 ] £ o AR 45 i 45 T A , 4y
LA A B, T AR 4l F 5T 3% B PE I A8 A B Ak i i 43
MMP-2 Fl MMP-9 J#/ 4 5 . WANG EP0F 58 Se )k +
IR 28 101 i 5 % B0 3% J2 40 L MIMIP-9) 3 328 3% Pk A
5%, X RN M A N B A2 K R U0 & . DIAS-JUNIOR
SEPIRAE IR B A A D AKOP B AR AT AT 7 fims 1 1 2
PR U TG -1 7K - 3 AT AT A R K BRUIG 3% E
MMP-2 FI MMP-9 i 4 , 1fi 48 A= %2R i L MMP-2
MMP-9 Jifi P R AT S B0 017 P I 45 T At
— W XM PE AR K., Eh—s btk
B, AT AP fms 4R P SRR G- 1 AKF-3 0 vl 75 e i 4
GRS MMP-2 FI MMP-9 #8780, 1 iR f4 KR



Hainan Med ). Nov. 2019, Vol. 30, No. 22

EEESNVENRENEE RS

IR T al 39 %% PE G 8B i A 256 5 i 45 E A=,

B EEd R B, iR B 2P MMP-9 IR B AR

PRl ) R B AR AT S 00 10 4 A J T, R[] 2 5 o

PE A ERUR R . T AT o5 — R e 2 S -2 i

SRR AT VLN B 81, 7R IMAE A B A S ARG 5

AR AR b eah . IR N R — Rt i

EAEEER, TSP T EEE A, MMP14 55T

e TSI AT P B PR R ol 1t T AR R L A

M2 5 PE MR R JER >,

3.4 MMPsHHEZEMESPEMCR PEMZKIE

2 RSN 200 P BEAF IR AL T 3R, MMPs BE [N 22 25

55 PE Y K RANIRAFTES L, s A — B s &7

WL Y U 200 ik 4 AR 1 i I P g B

MR 22 25 PEK R LK , (A RAE AR A A

JRHANR . W5 R, MMP-9-1562 C/T SE[H 2 & 7]

RETE P 1R 22 10 PE Y& A2 R R it B Y, AR T A 2

P20 PE FR A AR BS5 R , MMP-9-1562 C/T 225

M5 PETCKE ™, EAh, WANG 455X MMPs JE[H £

&S PE YK R #E AT Meta 73 #7 , 45 2R R W]

MMP-9-1562C/T 23545 PE R A KB T . 73 A B

JEE WAL X PE 5 MMP-9-1562 C/T Z &M #E1 T Meta

VAR TS E SR TRl 1B S Ve 3 T SR 1 E S 1=

MMP-2 B [H 7 T 16 SH @A |, MMP-2 C-735 T £

ASYEWTRES PE & A XA C . B HETHIBFSE 45

R A A, TR T I 9 35 1 5 R, —SERE D A

PRIE N R B AR AR T AT BES S PE 9 A A

4 RE

25 BRIk , MMPs 75 1E B GE YR 4 H R,
HAE 2 1A M7 BUIG £ vh ik S LA S L D] 2 25T
REFEPEM L. (HMMPs 5 PE YR IK R M A E

%lﬁﬁiﬁﬂ% 4>, MMPs 5 PE 56 R FEATIRAR D, T

P BIRA T % XA B T563% PE B9 IH L

il B F9U , 5 T RE R 4K PEIGIT AT T 5

S Lk

[1] LIU YY, WANG LQ, SHI HJ. The biological function of ELABELA
andAPJ signaling in the cardiovascular system and pre-eclampsia [J].
Hypertens Res, 2019, 42(7): 928-934.

(2] s, XUz SEIRARSC MK 26 1 -A BB C SO 1 -5 SR g
TR LRSI 1 2 2R (], A 52, 2019, 30(15): 1959-1961.

[3] XU XH, JIA YH, ZHOU XY, et al. Downregulation of lysyl oxidase
and lysyl oxidase-like protein 2 suppressed the migration and inva-
sion oftrophoblasts by activating the TGF-B/collagen pathway in pre-
eclampsia [J]. Experimental & Molecular Medicine, 2019, 51(2): 20.

[4] WANG X, KHALIL RA. Matrix Metalloproteinases, Vascular Remod-
eling, and Vascular Disease [J]. Adv Pharmacol, 2018, 81: 241-330.

[5] FANJUL-FERNANDEZ M, FOLGUERAS AR, CABRERA S, et al.
Matrix metalloproteinases: evolution, gene regulation and functional
analysis in mouse models [J]. Biochim Biophys Acta, 2010, 1803(1):
3-19.

(6] XUWIHA, 2238, B HntH. JE M4 Jm 8 R IS itk
AEFRZRAR, 2018, 34(10): 1914-1920.

[71 WEL J, FU Y, MAO X, et al. Decreased Filamin b expression regu-

JE[I]. R

lates trophoblastic cells invasion through ERK/MMP-9 pathwayin
pre-eclampsia [J].Ginekol Pol, 2019, 90(1): 39-45.

NIU R, OKAMOTO T, IWASE K, et al. Quantitative analysis of
MMP-2 and-9, and their tissue inhibitor-1, -2 in human placenta
throughout gestation [J]. Life Sci, 2000, 66(12): 1127-1137.

[91 SKRZYPCZAK J, WIRSTLEIN P, MIKOLAJCZYK M. Could the
defects in the endometrialextracellular matrix during the implantation
be a cause for impaired fertility? [J]. Am J Reprod Immunol, 2007, 57
(1): 40-48.

[10] GUTIERREZ J, AEDO A, MORA J, et al. Preeclampsia associates
with RECK-dependent decrease in human trophoblasts migration and
invasion [J]. Placenta, 2017, 59: 19-29.

[11] FU Y, WEI J, DAI X, et al. Increased NDRGI1 expression attenuate
trophoblast invasion through ERK/MMP-9 pathway in preeclampsia
[J]. Placenta, 2017, 51: 76-81.

[12] ZHONG T, CHEN J, LING Y, et al. Down-regulation of neuropathy
target esterase in preeclampsia placenta inhibits human trophoblast
cell invas-ion via modulating MMP—-9 Levels [J]. Cell Physiol Bio-
chem, 2018, 45(3): 1013-1022.

[13] DENG CL, LING ST, LIU XQ, et al. Decreased expression of matrix
metalloproteinase—1 in the maternal umbilical serum, trophoblasts
and decidua leads to preeclampsia [J]. Exp Ther Med, 2015, 9(3):
992-998.

[14] VEAS VR, BT 45 o A 11 i —2 7 A W9 e i He i mh R0 I 0 L[],
PUAREERE, 2013, 13(7): 44-45.

[15] LASKOWSKA M. Altered maternal serum matrix metalloproteinases
MMP-2, MMP-3, MMP-9, and MMP-13 in severe early- and
late-onset preeclampsia [J]. Biomed Res Int, 2017, 2017: 6432426.

[16] FENG H, WANG L, ZHANG M, et al. Ratio of matrix metallopro-
teinase—2 to —9is a more accurate predictive biomarker in women
with suspected pre-eclampsia [J]. Biosci Rep, 2017, 37(2). pii:
BSR20160508.

[17] ¥4, ¥ tlLiE. APN MMP-9 \ PLGF 1235 /K- 5 T % 7 B 1 &
IR C R IEE ). [ BRAGI8 BE 2: 443, 2019, 40(5): 546-549.

[18] BLLH, Ehay 2%, B, 5. SR 0% m MU A8 035 P BRI 3 /K1 5 1
Fe PREE PGP, HERI PR, 2019, 30(13): 1738-1740.

[19] 5K kA, £ 2. 7 [l 17 R BE A U A e il FE s £ 3 100 APN iR
#k MMP-9 7K ARk T I R SR [J]. 552 50 5 46 56 = 2, 2019,
37(2): 304-306.

[20] OSOL G, KO NL, MANDALA M, et al. Altered endothelial nitric
oxide signaling as a paradigm for maternal vascular maladaptation in
preeclampsia [J]. Curr Hypertens Rep, 2017, 19(10): 82.

[21] MCGINNIS R, STEINTHORSDOTTIR V, WILLIAMS NO, et al.
Variants in the fetal genome near FLT1 are associated with risk of
preeclampsia [J]. Nat Genet, 2017, 49(8): 1255-1260.

[22] WANG CY, TSAI PY, CHEN TY, et al. Elevated miR-200a and
miR-141
growth factor expression and ciliogenesis in preeclampsia [J]. J
Physiol, 2019, 597(12): 3069-3083.

[23] DIAS-JUNIOR CA, CHEN J, CUI N, et al. Angiogenic imbalance

and diminished matrix metalloproteinase—2 and -9 underlie regional

inhibit endocrine gland-derived vascular endothelial

decreases in uteroplacental vascularization and feto-placental growth

in hypertensive pregnancy [J]. Biochem Pharmacol, 2017, 146:
101-116.

[24] REN Z, CUI N, ZHU M, et al. Placental growth factor reverses de-
creased vascular and uteroplacental MMP-2 and MMP-9 and in-
creased MMP-1 and MMP-7 and collagen types I and IV in hyper-
tensive pregnancy [J]. Am J Physiol Heart Circ Physiol, 2018, 315

(1): H33-H47.
- 2083 -



EEEZ2019F11 AE3055 228

Hainan Med ), Nov. 2019, Vol. 30, No. 22

d0i:10.3969/j.issn.1003-6350.2019.22.039

=
M7

3DFTEN A FhEEEZMN A RER
R,
L SLEARF, M EL 6530005
2RAKFWBER, W BA 610036

(FZE] 3DATEF AR 1z 0 T B2z, I SR R IMAE R B2l  F AR FARHES B A AR
*ui’m&llkﬂ?%:% Rl B A AL RN SC R3S 22, 3D 4T ENFE R S MR i FH TE AE PR % Jie , R A3 H 45 B2 MAE

o P o R — I 36 R A R SR A, 4% G0 04 B B T TR AR & SR E iR B R A R Tk,
Fﬁ%3DTTEIJ&M’\Jﬁiﬁ%ﬂ%ﬁbj‘ﬂﬁﬂwwﬁ%,H@%E@tHﬂTé%ﬁE@kﬁiﬁc AR 3D FTENA F ISR AR
iy e B ) Freop i SR EA TR IR

[X8E1R]  3DATER; Mo RLFA ; B RE s a8 Bk & S bkl s SR IBEGEER ; i 55 U

[REYZES] R655 [XEftRiREE] A [XEHS] 1003—6350(2019)22—2984—04

Latest research progress in 3D printing for chest wall reconstruction. CHENG Xin ', JIN Jian®. 1.Zunyi Medical
University, Zunyi 653000, Guizhou, CHINA; 2. Affiliated Hospital of Chengdu University, Chengdu 610036, Sichuan, CHINA

[Abstract] 3D printing technology is widely used in the medical field, and its important functions are in auxilia-
ry diagnosis, surgical design, surgical rehearsal, prosthesis implantation, preoperative communication and clinical teach-
ing. With the advancement of technology and the increase of practice, the application of 3D printing in thoracic surgery
is developing rapidly and playing an increasingly important role. Thoracic wall reconstruction is a common thoracic sur-
gery. Traditional chest wall reconstruction surgery uses stable and mature repair materials such as titanium alloy. In re-
cent years, with the improvement of 3D printing technology and the development of new material technology, the chest

wall reconstruction has witnessed a new development trend. This article reviews the recent advances in 3D printing for

chest wall reconstruction in thoracic surgery.

[Key words] 3D printing; Thoracic surgery; Chest wall reconstruction; Titanium alloy material; Polyetheretherke-

tone; Research progress

3D ATENEART 2 W FH T B2 4, L d 24 3k
BAERT IS Wr T AR BT T AR BRI A R
VA M R o BER BRI EAE AL 22, 3D
FTENFE RSN iR B LEAE DR A Jie | K535 H 4 Fi 22

B P e R e A R — I R ) M SRR
JEAR X T AR (R AL 2% S 458005 , Mg BE S5 A R D) RE Y
SEREMEZ BIRGIR | S BOKBE BT , S 2l f A F) g B
A A S IR 38 1 AR I R BE 1 S BE A A

TR i, AR, B2, 5 R, E-mail : 577266594@qq.com

B

[25] GALLARDO-VARA E, BLANCO FJ, ROQUE M, et al. Transcrip-
tion factor KLF6 upregulates expression of metalloprotease MMP14
and subsequent release of soluble endoglin during vascular injury [J] .
Angiogenesis, 2016, 19(2): 155-171.

[26] LI H, YAO J, CHANG X, et al. LIFR increases the release of soluble
endoglin via the upregulation of MMP14 expression in preeclampsia
[J]. Reproduction, 2018, 155(3): 297-306.

[27] ESPINO Y SOSA S, FLORES-PLIEGO A, ESPEJEL-NUNEZ A, et
al. New insights into the role of matrix metalloproteinases in pre-
eclampsia [J]. Int J Mol Sci, 2017, 18(7). pii: E1448.

[28] LEONARDO DP, ALBUQUERQUE DMI, LANARO C, et al. Asso-
ciation of nitric oxide synthase and matrix metalloprotease single nu-
cleotide polymorphisms with preeclampsia and its complications [J].
PLoS One, 2015, 10(8): ¢0136693.

[29] SUN C, ZHANG Q, HU B, et al. Investigation of the association be-

tween matrix metalloproteinase—9 genetic polymorphisms and devel-

- 2984 -

opment of pre-eclampsia in Chinese pregnant women [J]. Genet Mol
Res, 2016, 15(3). doi: 10.4238/gmr.15038355.

[30] WANG CM, ZHANG SL. Non-association of MMP-9 -1562C/T poly-
morphism with preeclampsia risk: evidence from a meta-analysis [J] .
Clin Exp Obstet Gynecol, 2015, 42(6): 730-735.

[31] BARISIC A, DEVIC PAVLIC S, OSTOJIC S, et al. Matrix metallo-
proteinase and tissue inhibitors of metalloproteinases gene polymor-
phisms in disorders that influence fertility and pregnancy complica-
tions: a systematic review and meta-analysis [J]. Gene, 2018, 647:
48-60.

[32] RAHIMI Z, LOTFI S, AHMADI A, et al. Matrix metalloproteinase—2
C-735T and its interaction with matrix metalloproteinase-7 A-181G
polymorphism are associated with the risk of preeclampsia: influence
on total antioxidant capacity and blood pressure [J]. J Obstet Gynae-
col, 2018, 38(3): 327-332.

(A H 11:2019-08-18)



