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Comparison of Intracytoplasmic Sperm Injection and Partial Zona Dissection
followed by Insemination in Hamster Oocytes
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Obijectives: This study was to investigate the fertilization rate after intracytoplasmic sperm injection
(ICSI) or partial zona dissection (PZD) of human and hamster sperm into hamster oocyte in in vitro
fertilization (IVF). In addition, the possibility of clinical application was evaluated by the comparison of
usefulness and difference of these method.

Materials and Methods: Hamster immature oocytes were obtained from oviducts superovulated by
PMSG and hCG, and hamster sperms were obtained from epididymis. The freezed human sperms were
thawed before use. Fertilization were confirmed by two pronuclei, one pronucleus, swollen sperm head
or/and two polar bodies at 7~8 hour after ICSI or PZD.

Results: The fertilization rates after ICSI and PZD of human sperm to hamster cocyte were 3.6%,
64.2%, 73.6%, and 55.6% for negative control, positive control, ICS], and PZD respectively, suggesting
that ICSI only showed improved fertilization rate (p<0.01). The fertilization rates after ICSI and PZD of
hamster sperm to hamster cocyte were 11.1%, 51.2%, 39.6%, and 72.7% for negative control, positive
control, ICSI, and PZD respectively, suggesting that PZD only showed improved fertilization rate
(p<0.01). PZD showed significantly higher fertilization rate than ICSI (p<0.05).

Conclusions: As for the fertilization rate by ICSI and PZD using hamster oocyte in IVF, ICSI
technique was considered to be more useful for human sperm and PZD technique for hamster sperm.

Therefore, ICSI technique was considered more appropriate for experimental application using human
sperm and hamster cocyte.
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Figure 2. Hamster eggs with 1 pronucleus (male pro-
nucleus), 7 hour after ICSL. X200



Figure 3. A hamster egg with 2 pronucleus, 7 hour Figure 4. Hamster eggs with 1PN, 7 hour after ICSIL.
after [CSL. X200 X200

Table 1. Pronucleus formation rate in hamster cocytes following ICSI and PZD with human spermatozoa

No. of oocyte fertilized (%)

No.of No. of oocyte
OrOWP  socytes suvived (%) opy  gpy | SWollen  yon Tow ML DG
sperm head activation

Control 56 55 0 0 0 2 2 53 3
(negative) (98.2) (0 () (0) (36) (36 (964) (5.6
Control 120 120 29 48 0 0 77 43
(positive) (1003 242)  {40.0) 0 )] (64.2) (35.8) )
ICSI 9% 91 24 . 23 . 19 i 67 . 25 4

(94.8) (26.4) (25.3) (20.9) (L) (73.6) 2735 (42)
PZD 59 54 9 11 7 3 30 24 5

91.5) (167 (204) (13.0) (56) (556) (444 (83)

2PN; oocytes had two pronuclei and two polar bodies, 1PN; oocytes had one pronuclei and two polar bodies.
MIIL; oocytes had two polar bodies without pronucleus formation, MII; oocytes had one polar body.
DG; degeneration, p<0 001
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Table 2. Pronucleus formation rate in hamster oocytes following ICSI and PZD with hamster spermatozoa

No.of No. of cocyte

No. of oocyte fertilized (%)

Group . MII DG
oocytes  survived (%) Swollen Total
) 2PN IPN sperm head Ml activation
Control 30 27 1 1 0 1 3 24 3
(negative) (90) 37 (3.7 ) (3.7 (1LY 889y (10)
Control 86 80 17 18 4 2 41 41 6
(positive) (93.0) (213)  (225) (5.0) @5 G120 G613 (D)
ICSI 7 53 4, 5 10 2 21 32 18
(74.7) (1.5) 9.4) (189)  (38) (3960  (60.4) (25.3)
PZD 67 66 27 12 9 0 48 18 1
(98.5) 409  (18.2) (13.6) ©  (27° @13 (1.5)

"p<0.001, *p<0.001, ®°p<0.05

Al 4L 1CSI9F PZDE 33 AP Tol ARt &4
ZF 209% (19/91), 13% (7/54) 55 &g vephic)
AAH oz FETlMe F 12070 dAF Fol) 77
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FollA ICSI7} 718 frolatAl w2 FAHES BT
(p<0.001).
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