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FLAOEE. AAAFAAKM AN EAMELOFEHT Find 5, ERKEHT A M5 BD2F1 /) F 07 & 4 f0 7
A#E L h B33 %W FFmBAE Gha, 84.0 W REIFTRAEH, B KRE Mt PR, hobaA®ICSIES, WA
F(8% vsMUTR) A MBEEBLEBISE R R HERFAOURREHPAFELEF(P>005) 124, Rt
(63.8% vs84.2 %) A HHEA F H(25.7% vs68.4 %)M EF (P <O 01T, 120 K BHMIERBHEL T AEES%
E 4REPNRAFEBAICSI D A(233%). RERFH 5 AICSI M ABEAALH AR RTARE. MR BL S
20 RDE, #AHBHICSTDRABICSI S KM E M £ RN KA, SRAAS TR AT, ERAE a0 8 ICSIRAD
Akl EARFTHRAOAHICSI IR, # LERRT R CSI P RABEEETHEHERMYEN.
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Abstract  This paper describes the use of piezo-driven micropipette for intracytoplasmic sperm injection of mice eggs. The head
of fresh spermatozoa from KM ( Kunming ) fertile mice was individually injected into mature oocytes of hybrid mice B6D2FI1,
Approximately eighty three percenl of sperm-injected oecytes survived, and 84,0 % of them fertilized normally { extrusion of the
second polar body and formation of male and female pronuclei) . The eggs fertilized by sperm injection could develop in vitre to
2-cell (98 % vs 94.7 % ), 4-cell (89.5% vs92.1 %) slages, no significantly ( P >0.05) different from embryos fertilized in
vivo but there were significantly ( 7 < 0.01) few morulae (63 8% vs 84.2 % ) and blastocysts (25.7% vs 68.4% ) developed
in vitro after further culture in vitro in the group of TCSI. When 120 embryos at the pronuclear stage were transferred to seven
pseudopregnant KM female, 23.3% of the embryos {0 ~ 50% , depending on the host) reached the full term. Except for three
that were cannibalized soon after birth, all of the young (25 pups) developed into normal and feniile adult. Here we report the
first birth of mouse offspring following 1CSI in China. These siudies may increase understanding of the fertilization process and of

how ICSI works.
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BRZHIRY., PR TREOBHNENFIME
MG EEN, AR SHREEERE, REREEAERE
AL AR dmRR T, 24T, FiEFWE
S EC, ST HARRESIATHE®E MREKA,
HEERTCOEREAANSHREROERER, BN
A EEHIcSI RILE 1992 FH LUk, AFEENE
B FEAXAERERRAGTIEE, KB THEKAMN
mry, Hal, NEXE, SFEFEHE 7000 -1 L& 1cS1 BILE
4 (http://www . babveenter.com}. FEEE . ETFREMEARY
FH, AT ARAERERIRXMHERY ICSIRILEEFM
KEIgm. At 27 ICSIERNaIER FHEDEM
HREROE. SBEMNE, DRI RS R T
HEENETHFEERESTET. 1995, EREHEZERMN
B F BB Pieso BAERS, RIS T ST HARY . B
fa, BEZFHNATHPEERR, EHTHRE Fr&4%
T EEMER VRERERSLRE, BHREYE
BREES, EEH ICSI AR =/ R mE. fE
EAEARATHNEBEETNELET BERE " FH
B ORERROMAN ., T LLfE S IcSI EAREF DR, MAERS
TEREFAENTRBETRICKEMLRER. KA, 1ICSI
HACEE AT RBTERA EHIENEBRTER:EAR
EFEEERSIMRET -BHEFET  BRARAERS, H
FFEOAaRTHRE 7 ICSIFa" " 8" 4,
o g SRV EABEY KR W EY iRy
B ARE, ICSIEAWER, TATEMENE, A6
ST L MR F ICSI B ARE Y Wi, FRFHA
ICSIEAEPAPWMR R, R LAEE Peo AW E
. ke rREMEE CSLAAR, ARITWE S
A EL R RER.

1 HHFPF&

1.1 EEHSHE

FEF DBA/2 (JKE) . CSTBL/6 (B ) MEH (KM, B
bR, BAPHEERERTRIEIP.L, TE20~ 22T
HE FREDWEES, AFAHHK6.00-20.00. 8 FE
5. C57BL/6 ML 5 DBA ERL S . BWM FL{LHIER
B6D2FI( &), ATHLE. BN, FETRAANGY
Fl Sigma 2% A .

MBS I 9 e N CZB =™ + 5.56 mmol/L. D-glucose +
2.5 mmol/L taurine + 2 % LREEME + | % ELFEES
+ 4 mg/mL BSA; #1547 20 mmol/L HEPES-huffered CZB +
5 mmol/L NaHCO, , £ Bl S0k 24 FF i J7 (5 AL .

Piezo PMM-150FU 2 fER S . W [ PrimeTech ILTD & (H
A LEHEREARARI ) 2 BHORSILESR,. G
IEE PR %E B Z W R, 7 — 2 o BE T AT LA 2 g B B, 7= TR
fr R KRR HMAMBEES AHEDTUEE R
HAMAEEBERA AR XMW DS R RS E
RF 4 0 B FF 4 IS R VR . T AL HUME R th B RN AR B R

BHMHE. EEMNAASETEEE SR BMBEHA
.

1.2 A&k

1.2.1 #HFHRHEAMFHEHHES. SAHECNEBEEAE
] % 5142 80 ~ 120pm . P32 20 ~ 30um B H5 SR ET 76 50 2 4 8pm
MR TFEHE, FEEE—FHAH, 20 « SE8MFEAA
ddH, O YR, B LM,

1.2.2 SRERMMBME & .6~ 10 &0 BeD2F1 R, WK
HEHIUKPMG (RETEZRFEMEARLAD, 40
G, BERFEH IV C(TETHEMNSLAERAH).
HEHWCE14~15h, WG EWENRT-WEMRE &%,
#® A 7T H M HEPES-CZB + 1 mg/mL hyaluronidase, f%%%
5 min, 2B EMM, HEPES-CZB 3% 3 WS, ¥ PB1 M
AILEI SR A A CZBISHE, BA TCHEMNS %
CO.ERMEN, TERF1.5h:

123 WIS AEEFREIN3I-60 AR KMER,
A3 -7TdEFERR. TEYRLTE, HEMBE, MER
PHEFUMETHA, BAICHAN . EHF OS5 mL CZBH
Eppendort B.LEIKAE, 37 C .5 % COLENHT,. HF LR O
min, REWHE FE 200 LENREFHKET, EAHHLE
b, B EHTICSI R

1.2.4 ICSI R 2BIEk 24108, FHER 100mm i 4
A E 5 (Faleon)  fEE 32T 2 M Piewo BT REM
TR, W4 LAGEHRKBAGEREATZHE T, 844K
RE R AL, E20-5CERT, T S 8RE. H
B VERT, &I 10 B EAIME T 1500 &3 % sucrose §)
HEPES-CZB @& H RAEH 25 L B THES 5 ol
HEPES-CZB + 12 % PVP360 #RER ARG FH L
FHEZBW A TES 6. F Piezo b WU RS 7. MBI
SHE (RBEETHERUBOS T E0EFL) EE0Ys
THFE. HFRASEE FLAITE 3% R BCE 0T
BRREEE ., ST LE MW EHRES. 4
Bf, BT §p o S0 ] MRAESR MM, BHATER(AIRIFTE 6 5
H 02 EWME. NI ST R, FETA Peo Ik
HEEUE ., BV ERE AR R, HE -1
BTk ESLLd, i, BEHRBEANBHRE
b, JLF R 0 AR BEET . R Pleso 55 Bk ob 7 97 00 FE MM R
BB FLobd, RIRITANAELEAENER, BRR
B, TR —RESN . R, RSB ER B A R
#, #HMNE S min, REMAKE CZB Iyt CS1HR,
HHBA COBRR. HEETHE P4 MmuHFk
Higt, FEH S hCG IS 17 h, 5E AL 4 AR 61 5 BT (0 K T i1 4T -
1.2.5 FERAGIGIF - BERG 35 3% (4 B 4-well 35 98 8 (Nune) , 353
KFEA 600 pL, T 300 pL S8 ICSIJS 1 b, HFRFEM
ICSIHERG B A G — il HEEHsS5-6h, REREER
1 PR2 FHEI A, R A ERAE R R 1 2K 2 TR i
PBZ. ZRM ICSI RIS 7, BAWE. 7+ £ 24 48,
72 #1196 h IF, it 20 4o BEE T B
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HEARFHOENEERRE, 6 ~10 A& 5 BoD2F1 &
REMKCE., 53~-6 AR KM BEREAYE, 20 h i, AB
BROBFEREZEP, REFHTHEF, RiTARN
B EEHER.

1.2.6 BHBM FTICCIZRMOM—-XBE, BARE
e KM R, SEHMKMBERARE, ICSI Y X%FEHH
BRBRZEHRMAERZE, ICSIE 6 h, 4 15~ 20 B/
BHEZENAMNBWE, FREI0~11d W 19~20d B,
KEZENERMDICSI DR Y.

1.2.7 B HEMELE.—ILH 20 AEE CSIpBMe B
KM/IBE2NMERASHMEILERRR. AL RESH ICS
DR, HEE DB xKM M R ER, HEERERA
KREHEM. RFEMNWERIBRM, SRS R, —FiF
B2 ICS1 /b REl 8 3E BEHIAE F BB 7 4347, 8P ICS1 ¥ x ICSI &
B 6 HRMEREI, BTHILEZ, ML 4s, #%R
—EFFREANERE. B —MFRE ICSIDMRSER KM

PEXREMEFTLER, REF ICSIZ xKM 2 1 KM ¥ x
ICSI P RZHE, BMATEEAIA, WRERIENR,
Gt AR, RERANENLH,

1.2.8 Hia4H - LREWAO TSRS EESHTAH KRB,

2 &R

2.1 EWWICSI ERMESEW

I Pieo BE R, AT RSN 150 LB HMF,
PhEH 125 BUBAR RIS, 1534 83.3% ; H o 105 (84.0%)
HWTE, Hid P2, HAEE, XHRWH LR (E 1a), 4 h
48 hJG, 43 51F 98 % (103/105)F1 89.5 % (94/105) i ICSI
EEREEBBBEINHEATZ ARG, SERERDY
AHEREER, BHEZ 72096 h b, RN (E
le) REHE 59K 63.8 % (67/105)F 25.7 % (27/105), B ¥
BFEXZHM84.2 %H68.4%NBREMEEE(EL),

M1 ICSIH AR B R (a-c) M/NBL(d)
Fig.1 Embryos (a-c) and mice (d) produced by ICSI
Fertilized embryos formed pronucleus and excluded the 2* polar body 6 h post-ICSI (a, x 200) and developed 1o 2-cell (b, x
200) and blastocyst {c, x 400) stages afier 24 and 96 h culture in vitro. Pups (B6D2F1 ¥ x KM &', black)} produced by
ICSI with the foster mother (KM, white) .

F1 ICSIEBRMGkHEN
Table 1 In vitre development of embryos produced by ICSI

No. of oocytes Embryos at different stages/ %
Injected Survived Pronucleus 2-c 4-c Morula Blastocyst
ICSI 150 125 105 (84.0) 103 (98.0) 94 (89.5) 67 (63.8° ") 27 (25.7°7)
Fertilized in vive 76 72 (94.7) 70 (92.1) 64 (84.2) 52 (68.4})

* * :Values in the same columns differ significantly { P <0.01).
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22 BUAERRMENEH

BREEREFEN 120 AFEEBRE, BH5 7 REH
e dkE, 4 Riflk, =028 RFR (H 14}, ¥
FBAIKBERBITLLUES 1 HICSI/AR, BER 233 %
(), DRELAKHTEREFENTFHERL, DUAEFE
2.4 0, EHEEREM 2 AR, BEHABRMREST A
EEEAE, BESMA 10/ 1S B, #EFASTARER
K.
2.3 ICSI/MNBEERA

TERF R MATR T, Bol%FF 20 R E 1081 MR,
HEATdR RN, RATCIINERESD TRERLE #
— MR ICSI A BAEHEFEIRN, BES6 B
ICSI/BR, BN AELNG, 2R AR ™F, F
WEEF 10,7 (64/6) L. B4 6 HF 3 HICST M 44 f ikt
AEAHE KM BT EIER, 3 R IcSI R A3
NICSIMBEHAERER W EMERGED, FPHETHFS
PIARNMIIA, BRCRTREFHFFAERNK, &
BIHH T 1:1.06. Likg R LN, & cs1 DEFBAAH
MEAMEELEES.

xR2 ICSIRMEMERS R
Table 2 Summary of pregnancies of 1CSI embryos

No. of embryos No. of live
Recipients Gestation
transferred offspring/ %
A 18 Y 9(50.0)
B 18 N
C 20 N
D 18 Y 8(44.4)
E 15 Y 5(33.3)
F 15 Y 6(40.0)
G 16 N
Total 120 4 28(23.3)

x3 HREICSINEHEREN
Table 3 Reproductive potency of ICSI mice

Groups Fossa Litter size

ICSI ¥ x ICS1 & A 12
(average litter size: 10.7) B 11
C 10
D 10
E 11

F w
ICSIF x KM & G 11
(average litter size: 11.0) H 10
I 12
KM¥ x ICSL & ] 8
{averuge litter size; 7.3) K 6
L. 9

3 i

CSIEAREY, FUEFERHEREL, mHRK

SREYYMRTEEM—REEHR, IR ICSIEAR, T
DA 2R, ST UEHARHEEIRE, 7
HTFHRE PSR NEEEATL, Bk, @B
BHY ARSI EAERLE. BEHOE, NEWE
MR R ERT S0, WRMEEEHEREE, WERE
RERA pn WWHETLEG, OBERSIEMBHREMNR
B, HEEHS T, BEAGHEEER 10 m, fTHMR
B TRBR, SHETHFHRMN, CBEMNB B OB
SRR, ESAMEMERE, ICSIHMRNEILES
. RAMESEPREN T —H. HREEEBREOH
HFE A Piezo BIERHK, M T X TS, Al AR ITH
ErICSI AR N ERAENEEE A WMREAR
T, B-FABEEMESKRES . FXHA Peo &
gr, fThiARE THREWGE F 181 /B, FHBH 4.3 805
BiER, = ROICSI/ANE, 3 AH 233 %, SES
BORRSV 25 7™ FIE . R T LM ICSTHARLESR, BT H
HERHES BHENSFEENA HOEES SR
%, BEAREMARET, RUEH Tt ARG HBAKNE
B, EREEAEYRERNE A, EATHEE
BMERESGT, FEROEHN ", FE2WFH Y, SEHEH
FHEH XA B HS P (microtubule-organizing centres )
HEEETHTRBOFORT . BE, AR KR
ARV SREHYHMETEAAT LHETRE AN, B
I, BAFHEFLRATEIAGT, RERERVERR. HT
A ERER ICSI AR R MILEY ZMTE
AR, BTRLEREREELEHRS,

A B B K B, o H A B T 4 S HT B6D2FT i &
ICSLIERG , FERER Y, BERES EEIHMHET
AR, BEA SRR R BT 1CST R AGE & A S R
W, C57H - F/DR, EITH ICSI BE R & & 5 5 5
I, REEREFH & E . ALK, 45 E BSD2F &
MM AR T R B KM /R, X8 ICSI 3255 9P 1 1 51 3% AR
AEXRBERTHR, HEZZNRY, FERERFELD
R A&k 42.4 % . 00 BED2F1 ¥ = KM & RS &
HACZBHER PR BE, BHEAERTHER, TR
EHEN, HP—&, TREREFRDEEOOEEY.
RSB M. B2 TR -SSR R A R
RMEWMHLRN, BHEEAESENRE, REZASH
HEAE, BRENEFNEREERNL, RH 9 % X/
HWRTHFN 2 H2-MEHN S FA. BHH s BEE
BE.HE1HZ2Z, HEET3RERR, 2aBAFNERT
AR TR . FX, fd kB0 ER, BERE
mE2.7 e, HAr, HIXM 3 HE TR D

RO TR KM R, { ICSI LRAT, DERIE
TEMNEEFAETREMARSGES, Hit, FI1KG & 1081 2
B, s g mn e, HE, IS BEAREMY:
PWHERRERFE, AR ARLEN IcS A, £EI#*
RN 1CSI 3: 53 v, - 0 0B £ 41 O 1 B 7R B
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B, RS OF B A M RAT HLR IO R TR
BED D RESE DNA RATEEIS IR, MR SIERE
S ABICTHERKTELE. #t, EFRBFEHE N
FEARF KETRANERMARS SEMERENT
BEtE%. MK, €£HESYE, AT H TS
T OHERET " BEET AERTY £ES
BHTY ot gl SHEERUEEERY
PO R BT I, NS A AR L
B AEARELETEMFERRE T HKENTREN.
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