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Research progress of assisted reproductive technology
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Abstract: Human assisted reproductive technology ( ART) includes artificial insemination ( AT) and in vitro fertilization and embryo
transfer (IVF-ET) and their derivatives. In recent years , the proportion of infertility patients has increased. In addition , with the opening of the
second child policy,the proportion of elderly patients with fertility needs has increased. ART technology has become an important way to treat
infertility patients. With the development of science and technology, many derivative technologies, including oocyte maturation in vitro, time-
laps system, sperm micro-freezing, metabolomics assessment of embryonic development potential, make up for the shortcomings of ART
technology ,which make ART technology more perfect,and more accurately meet the needs of patients. However, there are still some problems
in the application of new technology. In the actual implementation process, the new technology need to constantly improve, update and
complete.

Keywords : assisted reproductive technology ;artificial insemination;in-vitro fertilization embryo transfer

NEH BN A JEER (assisted reproductive technolo-  FEAW)= 8705 1% HTHOARBIAWIIT A S 1AL, 35 B o 2
gy, ART) Jgiz A HARFIT X 7 &7 RIEHE ARAFEELHTAFTHM,
FENTHERAE, kS22 B AR o ART 445 A o i
T.#24E (artificial insemination, AT) FIASNZKE — 1B R 1 AR BB AR
#A4d (in vitro fertilization and embryo transfer, IVF-ET) NI AT R 20 40 FEa0 &, N E RS B
BHATEBOR A s 2L R MR DO iR i N THEH RO 2HG - IEARR M U0 3¢
BRI T 1978 457 4 25 H10 ARG RIS 1 pyfolls 713 565, 310 7 B0 A9 AT 38 15 252 12 Wi/
WL BLT 1988 423 10 AN ZIEBE e, L0 SRR IR e 2 B R RS A 191
A o BT R EOR TR MORBEZ (R RZppeyhy 7 Rk 4k & By IS 835 R . ik
SEVAT AT IR R (PR RE D e SRR R st 3SR ART B AR B 2 45030 9 %5 4 3
FEOGREATIRRATHELD LT A0 15% * 0 g (LE S0 K2R E B RS —
ART ERTC RNIBIT A AT EE T BERER et g Ees ©,
SEFORKORIT A SRR, VE-ET ORI RITIE | | A raeqim p
WrERL T BRI BT A2 (preimplanta- AT AR T SR LA R R
tion genetic testing, PGT) CMAMISEIATHIIT A 2\ grppeay ot 0t o sl 0045 79 50 TS e
Jr AR — M5k o ARIEAE ORI R, N 80K 70
[EETIH] ERARREESTERE IS (81502690) NFRNKE N LK (artificial insemination by husband
[EfE1EH] B 4, E-mail:286894630@ qq. com semem , ATH ) FIHkE N\ T #2445 (artificial insemination by




BB F K% 24 ]REG ANAT OPER SURG 2019,28(5)

http : //www. jjssxzz. cn 419

donor semem, AID) , = E N A T.#% 45 (intrauterine in-
semination, TUL) Sy 88K A B9 J7 1 o 3 Tl 5 125 AH X 1]
B IRYT R AL, BRI, H B TO A TR K
THIT RIS G LSRR IG  k  HR & 1 B TR N 5¢
o FoKE TUT BN ATE 13. 5% Fe Ay, A TUT Y
IR, 2 22.3%

1.2 ARShaAh - MR BHLR AR AT A H K

L.2.1 [ROM20KS - IRIG R AEEOR R 5 — AR
L HOR o HOR 2R T Lo 2 AR i R
GEPRIR TR AZAE . S R 72 Fe R B NG
TR —E Ao AR FH B A S R SR 1D I
O, RIBET XS PR S HE DR 7 58, A 245 W fdi— L 51 1 [+
BRI RBEMBGAETE B B, &iES %
SRR RIS, 5 SRS BOAE T CE AR R L
LR S — BN R R G KT O, R B
YRR B IRNG s PR R0 B R T L 0T ) TR
LR RE NG ). MRS T ATOE T A 7 I A A
[, AT 430 i FARSN 2K G 12K ) R g 1A oh 32 K
(4 ~6 h), H[E Robert G. Edwards 1118 1 iZ 3% R S
BAZ B EARE) TS RA 1 g 2L, R 3RS
Tl DURAE B B o BEAE B HR IR AR A A B
DALV i S 56 2 4 T JoT 6 4 AR 2% H W iy, TVF-
ET [ ih %0 &t 1 50% *7

1.2.2  OF M PN Bks 7 13 91 4 R (intracytoplasmic
sperm injection , ICSI) B AR B IL
Ao TCSI fifpe 1 55 1 PR R R il J3 /0 (55 IR RE 5 2
AT, HAh, SRS 2K - ISR R A HOR To i
T 5B 40 JH A2 K5 I, 3R] PSR I TCST A, BB 4
M2 H, SRR, 4k 51, 1992 4F, Palermo
AU S RUBE RS AR T B I 40 e 2
P JFRAS tHE B 051 O 200 P BRORS R A 2L
A 95 07 NICKE T , BT BORE A BCGRITE K+, AT LA
AT SE AL EORIEATHE 7R A, 5 Bl 1CST BAGHE AT
AEARTSIRNG 538 A C SR, TR R 55 Oyl
HEFT A MRS 2, A e 0 (A% AL S i IR 00, 3 A gt
1L A A AH R AN, ICST FoAR WA RE 5 2 HEBR 1
PUBA B BRI P BE

1.2.3  JIRJIRAE AHIT I8 15 27 A DU R 5 =AU
HEILHA . EHAREIEINZ R - IR AR
IG5 PN SRS T S BOR B i — 2D A 58, ke T
P RS FENA AT , B 5842 T 8UIR Lk
I ETiN alll iRz TS T U R Ty vk A (=R R LN i)
PO AN , AT 5 A% 2 3 A O A, 4 DA PR 2 T
VEIE WA RS A A Lo 7 B I, AT A S8t B 1k 382 4%

AL BRI IR L IR IR Bz s A 3 ) Jig L B H K e
AEWAEEE L, MIREARTEE A 32 24
FEPIAN AW , BIVVEJIG HE A I35 1% 2712 W ( preimplanta-
tion genetic diagnosis, PGD) Fll 1R AR A A HIT 18 1% 2 i A
( preimplantation genetic screening, PGS) , W& X752
I VR TS A AR AR A IR AS o VA5 4G W] 7 B 2L 51
PENIHFEAT , B AT F 007 R AT IG A %07
A v RS N0 T R 3 RO IR G 0 0N Y
1 PGD S A 2K PR | X-1 B 0 |
HLA FERISE ;1M PGS 38 JH T 55 3t 7™ S 52 B4 2k T
S I 4 AHE . PGT AW 240 I 1) 7 A 3R
AW 2 ( polymerase chain reaction, PCR) F1%¢ Y6 R
/24 %Z (fluorescence in situ hybridization, FISH) ; PCR
F T PSR PR 2 W, FISH W 3= %2 7 T 9
oA A X Bl A . R P T I R Y
PGT J7 A« e HE R 2H 2258 ( comparative genomic hy-
bridization, CGH ) | BA % R 2 &5 14 ( single nucleotide
polymorphism , SNP) its i, — il /% ( next generation se-
quencing, NGS) £ AR 2B H Y1 (whole genome am-
plification, WGA) e H TR W A . 2016 4E 4 H | [ N HF
S BN B T 3001 1 — BT 4 TG B G 5 AR 0 A g v
(noninvasive chromosome screening, NICS) . % J7 ¥ 3k
TR B IS SR P %) DNA AT BRI, 3 3ok
MALBAC 4JEPN A 88 Je , £ BEAT iy 0 4 I, k5K
T RERRE TR R G ) G R S A 45 R LA
B %y TR S T LA T R 40 A
ARG, B B ER MR TC BIPE , R
TR R )z N R R . AARTS L
R Ty EEAE N R B9 BN, #E S PCT HORAE
NS0 B A B AR v i) TG R e Ay BELIRT L A= 5k s
EHEENEM.

1.2.4  OUERZ0MOMOK B bR (AR A A
BEILHEOR ZEOR FEE T HA AN DI RE , (H 51
FREAMERN Lo i AR ER AN 51 B A
5 Ty — Lo g e B R A, LARG 5 D0 3% ),
2GR, 2016 4 Zhang %l X
R J7 1%, S Z2 PR IVE-ET B 2677 h & A IR
IFENEBERG TG, &R . Tt
YR AR AR DNA 07 A SZ G AL, 51 kS 4 T 5
()2 8L, TR BRI B R 1 D) 52 i) 22 I 3%
THIE, 280 E RS TR E H ETAS IR 1 RN

2 AEHBAEBEBRARBEXMTERRNEZRS A
ART AHICAT A B ALHE R AR 52 56 28 P AN LA BT



420 B FRAFRE

J REG ANAT OPER SURG 2019,28(5)

http : //www. jjssxzz. cn

FARGME TR N 22 R R G R T R LA
PP IRIR R B I BESF R, H BT A AR5 LA K %
FERIH
2.1 KRR 3k 9P 4K SF 3E F) R # (in vitro maturation
IVM) # £

TVM F AR A A B9 BE 20 A= 4 BR BT, DA O £
BRI G R BE A, AR M5 37 L, T TARSM 2K
~ WERGFEAE IR SO IR 1 i 14 e B 245 175 4 1)
G SR B2 5 T AR R AR e 98 i A A XU
(7] Fsf PP B0 S S A T 1 ARTT 1835 R fie g A6 4
NEERY OSBRI

Iy 22 JRAG 2R 8 0 A8 1 97 A8 N 2238 N IR PE B 150
B MO G E] B — 2 B ] 8 S TR IR
GOKEEIRAR S R RGNS TESE FRAE N RO A] 58 B
XTIRRG IFEAR TR ORIE T IR B AR e I A K PR, 3 A
VARG I ER ISR E BT o A N [R] g A ] £
PRSRAEBOK IR R ARA AN R R A28 R G r %%
SR MBI AT, I 22 OB R G T LAD SR MiR
BRI, S TG i, AT R
PRAEIRA i 22 AR 2 0 1 1 FH 3 T L SiE 677 78
SN BBAE R RG24 8 PT R
2.3 WMEMRTAEBAK

X TSN EANE A, 5 B AR IR T B G
WAt O 1 kG S S BORT R 55 M A B e i
JSCAAT , XoF BOR VR X Py A8 5 30 o T AR A i s o =2
FUKG T, HAEAEARR GRS T R T %, W] LA A% IR
PN RS o VR VR Iy X 2 O B AL
R UR VR RIS VR 37 W1 AL v VR SR B A
BB
2.4 RMMFIREIEI R T Bk

BIF 5 2 W IR G 3 45 1R i 2 3 T e A 06777
PR 27— FloR % TR JR I T RE TR0 H AR, i ik
oL B 72 W R Rig  AGEE = 1, RS B IR IR S 20
RAATOCERINR . R R A T ALTE YRR R | 4
Wi IR RS o A6 ph T 440 L A 40 7 T 28 19 X
Y, R 20 O | 4 T b S RV iR AR K R B S
oL, ISR AR B E P RGN EZ —
3 AEHBEER AT R —L [ E

ARBE DA FEHARNS T R BE )2 AR S p ke e
AR TR S ABREE BN IZ 0T, A ok

LA GBS ACBE AL e FLE AL 5 55— R P ), 5
Tttt B A2 SR BRI, A0 SRR X 0 1 B TR 4T

K KT RRIRA B Ay, Gk PR UE G LB, 1% T
S B A BE AR J 2 H JAR R YR U 2L
SN LR KU, 40 22 R 4 Wk 19 7™ 41 2t B 22 0
iE , FCI R AR AR AR 7 S A0 T R B B e e Y
K- BV A A BRI AR A PR L AARAR ) A 1A
LR A SRR, BRI IR L 2 £ 2
AR Y SR TR B ART F I, IR Jif A S b #
e 5 R AR L i o 5o, it
LI AR R X 38 SRR I TF

4 it

N B AR T E A YA S FIAL 2 R ey
W Z RN ZBORA W 8 78 N E 7 R T
PR AL, (N R BB 08 3= sh 45 il F1 1 AE B I R
ART FEAZIE IR ST Hh 8 b AL BR80T 32 ol 2 Xof
FEIRAREDN OF S5 25 THBEAS B, 75 2 51T PGD YR
G R B G O SR N2 B AR B R AT
ARETERIRRAEAT BE L FHBEZ TR, N
T S A LR 8 B RCR , 1 o SR
BAEA B BE VT EE BT Tt [T i 17 o 2 i s 3,
5 B A B AR B A O T R A AR AL BLIE T
PG E BRI R 5206, TFAWTRLIE , FE S A
BRI HR .

[ &% 3]

(1] 7 A8 AZEEBVEREARER )] . hE SR ER S R R,
2008,24 (1) :33 —34. doi: 10. 3969/j. issn. 1005 - 2216. 2008. 01.
014.

(2] THESLT. S B AR SHBOR BBt B (T, o 3R AR F A F
2017,9(1) :4 =7. doi:10.3969/j issn. 1674 —4020.2017.01. 02.

[3] Merviel P,Heraud MH , Grenier N, et al. Predictive factors for pregnancy
after intrauterine insemination :an analysis of 1038 cycles and a review
of the literature[ J]. Fertil Steril,2010,93 (1) :79 - 88. doi:10. 1016/
j. fertnstert. 2008. 09. 058.

[4] 5k =, ER3CHE, 2R0evh 55 SRS N BRI R4 YR 32 1 2
FOAr ()] A B BE 22,2018 ,27 (8) 1765 — 769. doi: 10. 3969/].
issn. 1004 -3845.2018.08.014.

[5] Mehtap P,Gurkan B,Hakan Y. Best protocol for controlled ovarian hy-
perstimulation in assisted reproductive technologies: fact or opinion?
[J]. Semin Reprod Med,2014,32(4) :262 - 271. doi: 10. 1055/s -
0034 - 1375178.

(6] WIBEAT, PhAZBE. Sl B AR B I RBOR 1y T T b #L L T ). RS2
[R5 7= Bl 2% &, 2018, 34 (6 ) ; 581 — 583. doi; 10. 19538/].
fk2018060102.

(7] B #LX0 V7% A B A G EOR 5L 30 % Y B il A &R
e ke 2R 35, 2018 ,38 (8) : 636 — 639. doi; 10. 3760/ cma. j.
issn. 2096 -2916.2018.08. 007.

[8] Palermo G, Joris H, Devroey P, et al. Pregnancies after intracytoplasmic

injection of single spermatozoon into an oocyte[ J |. Lancet, 1992 ,340 .



BB F K% 24 ]REG ANAT OPER SURG 2019,28(5)

http : //www. jjssxzz. cn 421

17 - 18. doi. org/10. 1016/0140 - 6736(92)92425 - F.

[9] Kirkegaard K, Hindkjaer JJ, Ingerslev HJ. Human embryonic develop-
ment after blastomere removal ;a time-lapse analysis[ J]. Hum Reprod,
2012,27(1) :97 —105. doi: 10. 1093/humrep/der382.

[10] Scott RT,Upham KM, Forman EJ, et al. Cleavage-stage biopsy signifi-
cantly impairs human embryonic implantation potential while blastocyst
biopsy does not ;a randomized and paired clinical trial[ J]. Fertil Ster-
il,2013,100(3) :624 —630. doi; 10. 1016/j. fertnstert. 2013. 04. 039.

[11] Xu K, Montag M. New perspectives on embryo biopsy: not how, but
when and why? [ J]. Semin Repro Med,2012,30(4) :259 -266. doi;
10.1055/s - 0032 - 1313905.

[12] Huang A, Adusumalli J,Patel S, et al. Prevalence of chromosomal mo-
saicism in pregnancies from couples with in fertility[ J ]. Fertil Steril
2009,91(6) :2355 —2360. doi:10. 1016/j. fertnstert. 2008. 03. 044.

[13] Dahdouh EM, Balayla J, Audibert F, et al. Technical update; preim-
plantation genetic diagnosis and screening[ J]. J Obstet Gynaecol Can,
2015,70(9) ;557 —558. PMID :26168107.

[14] Chen CK,Yu HT,Soong YK, et al. New perspectives on preimplanta-

[

tion genetic diagnosis and preimplantation genetic screening[ J]. Tai-
wan J Obstet Gynecol,2014,53(2) :146 — 150. doi: 10. 1016/j. tjog.
2014.04.004.

[15

[

Xu J,Fang R,Chen L,et al. Noninvasive chromosome screening of hu-

man embryos by genome sequencing of embryo culture medium for in

vitro fertilization[ J]. Proc Natl Acad Sci USA,2016,113(42) :11907

—11912. doi;10. 1073/pnas. 1613294113.

[16] Gémez-Tatay L,Hernandez-Andreu JM, Aznar J. Mitochondrial modifi-
cation techniques and ethical issues[ J].J Clin Med,2017,6(3) :25
-27. doi:10.3390/jcm6030025.

[17

[

Lane A, Nisker J. " Mitochondrial Replacement" technologies and hu-
man germline nuclear modification[ J]. J Obstet Gynaecol Can,2016,
38.731 - 736. doi:10. 1016/]. joge. 2016. 03. 002.

[18

[

Zhang J,Zhuang GL,Zeng Y , et al. Pregnancy derived from human zy-
gote pronuclear transfer in a patient who had arrested embryos after
IVF[J]. Reprod Biomed Online,2016,33 (4):529 - 533. doi: 10.
1016/j. rbmo. 2016. 07. 008.

[19

[

Eppig JJ,Brien MJ, Wigglesworth K, et al. Effect of in vitro maturation
of mouse oocyles on the health and lifespan of adult offspring[ J] . Hu-
man Reproduction, 2009, 24 922 - 928. doi: 10. 1093/humrep/
dend66.

[20] Kavrut M, Kahrama S. Comparison of two doses of recombinant heg for o-

ocyte maturation in obese women ( BMI >or =30) undergoing assisted
reproductive techniques[ J . Ginekol Pol,2013,84(7) ;603 - 608.

[21] Filali M, Hesters L, Fanchin R, et al. Retrospective comparison of two
media for in-vitro maturation of oocytes[ J]. Reprod Biomed Online,
2008,16(2) ;250 —256.

[22] FEAHHL, BEbkdE, T ok, 5 RIS D=2 S IR R B EED
R RIEBEFE L] v I B B2 27, 2016,9 (9) 1763 ~ 766. doi:
10.3969/j. issn. 1674 —3806.2016.09.01.

(23] 0 Bu, ARRGER, F 1R, 5. 00 IR 22 AR B0AR e BRI B I i %
LT PEEL R, 2016,31 (20) 4227 - 4229. doi; 10. 7620/
zgfybj. j. issn. 1001 —4411.2016.20.47.

[24] B &, 8AW1, E000E, 55 S5 200 i A e o s 7l ik
HYIEAR VRGBT [T]. BUARA B 2k ,2015,24 (10) 762 ~
764. doi:10. 13283/j. enki. Xdfckjz. 2015.10.011.

[25] Pfeifer S,Fritz M,McClure R, et al. Multiple gestation associated with
infertility therapy: an American Society for Reproductive Medicine
Practice Committee opinion [ J]. Fertil Steril,2012 ,97 (4).825 -
834. doi:10. 1016/]. fertnstert. 2011. 11. 048.

[26] K B, T E. 7w BN I iR K% 5 1 B8 b iy ik 78 o e
[J]. P EM A 55 244 %,2016,24 (10) : 7 - 9. doi: 10. 13404/j.
cnki. cjbhh. 2016. 10. 003.

[27] WBRZL, ¥ 35 AN AL 8 S AR R AR 7 400 75 V8 e o i1 i
FHLT]. AsE %74 ,2013,22(6) : 468 — 472. doi: 10. 3969/j.
issn. 1014 —3845.2013. 06. 020.

[28] Yin L,Hang F,Gu LJ,et al. Analysis of birth defects among children
3yeaes after conception through assisted reproductive technology in
China[ J]. Birth defects Res ACI in Mol Teratol ,2013,97(11) ;744 -
749. doi:10. 1002/bdra. 23116.

[29] Chen Y, Wu L, Zhang W, et al. Delivery modes and pregnancy out-
comes of low birth weight infants in China[ J]. J Perinatol,2016,36
(1) :41 -46. doi:10.1038/jp. 2015. 137.

[30]%% i, BRI, % Fi )AL RE AR IS B AR R R
JLG R 5T [ 3] Hh [ i 40 4, 2018 (2) : 391 — 394, doi: 10.
7620/ zgfybj. j. issn. 1001 —4411.2018.02.51.

[31] Trapphoff T,EIHajj N, Zechner U, et al. DNA integrity , growth pattern,
spindle formation, chromosomal constitution and imprinting patterns of
mouse oocyles from vitrified preantral follicles[ J]. Hum Reprod,2010,

25:3025 —3042. doi: 10. 1093/humrep/deq278.
(i - R IR A



