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[ Abstract]  Objective To explore the effects of two types of type I interferon (IFN-I) receptor deletions upon the
reproductive performance of mice. Methods In vitro fertilization (IVF) was performed using two types of IFN-I receptor-
deficient mice (dificient in IFN-a and IFN-a/3 receptor signaling) and wild-type background ( C57BL/6) mice. Each
group contained 5 superovulated mice and the assay was repeated in triplicate. The female and male gametes of two the types
of IFN receptor-deficient mice and the wild-type mice were examined using IVF. The IVF conditions were optimized and
method to increase the fertilization rate were explored. Results The average IVF rates ( number of 2-cell embryos as a
percentage of oocytes) for the two types of IFN receptor-deficient mice were significantly lower (P < 0.05) than that of
wild-type mice. The IVF rate of mice with ITFN-a receptor deficiency was higher (P < 0.05) than that of mice with
IFN-a/B receptor deficiency. The IVF rates using receptor-deficient sperm and C57BL/6 oocytes were significantly higher
(P < 0.05) than those using receptor-deficient oocytes and C57BL/6 sperm. The IVF rates were significantly increased ( P
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< 0.05) by extending the sperm capacitation time from 30 min to 1 h or adding glutathione to the capacitation and

fertilization solutions form 0 mmol/L tol mmol/L. Conclusions Deletion of the IFN-I receptor may reduce the fertility of

mice, and the effect on oocytes appears more significant than that upon sperm. Extending the sperm capacitation time or

changing the capacitation and fertilization fluid composition improved the fertilization rate.
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Table 1 Sperm parameters of two type I interferon receptor-deficient mice(n=3)

SRR T AR Ii] Hif iz Bl A T4 F i Hir iz Sl T4k

;ﬁf; Average sperm count  Forward movement sperm  Non-forward movement sperm Sperrtﬁ'jtﬁtjyj gﬁg (%)
(x 107) (x107) (x 107)
IFN-a R~ (2.67 £0.31) (1.34 +0.12) (1.33 £0.23) (47.40 £ 6.12)°"
IFN-a/B R~ (2.53 £0.31) (113 +£0.12) (1.40 = 0.20) (44.82 + 1.74)"
C57BL/6 (2.80 £ 0.35) (1.80 = 0.31) (1.00 = 0.12) (64.42 £ 4.19)°

I Rl — S B Jm TR AR 2253 B B (P< 0.05) . (FERIRD)

Note. Pairwise comparison, the differences are significant ( P< 0.05). (The same in the following Tables)

K2 R LB R SR NRIR SR B (n=15)

Table 2 IVF results of two types I interferon receptor-deficient mice(n=15)

E URRSHINIaES 2 AR £ RN St BIEL ISR (%)
Sutu‘/-\ Number of Number of 2-cell Number of unfertilized Number of abnormal Average fertilization
ram oocytes embryos oocytes oocytes rate( %)
IFN-a R~ 514 223 210 81 (43.37 £ 1.90)"
IFN-a/B R~ 452 155 203 94 (34.41 £ 3.18)°
C57BL/6 506 390 64 52 (77.09 £ 0.67)°
R3 BAEFRERIEREI(n=3)
Table 3 Transplant birth rate and survival rate(n=3)
EHEN 2t e IR ER IR (%) B S E R (%)
Strain Number of embryos transferred  Litter size Average litter rate (%) Number of weaning Average survival rate (%)
IFN-a R~ 120 24 (20.83 + 1.44)™ 23 (96.30 + 6.41)™
IFN-a/B R~ 120 23 (19.17 £ 1.44)™ 22 (95.83 +7.22)™
C57BL/6 120 25 (20.83 + 1.44)™ 25 (100.00 + 0.00)™

T ) — B B AR ns” 3 22 55 T RE
Note: There is no significant difference between the numbers with the superscript “ns” in the same column.
R4 PR LA YRR Z AR SR AR R BUC T2 s SR 1

Table 4 Hybridization test of two types I interferon receptor-deficient mice and background wild-type mice

0z 1B 240 i 2 AR £ R INEL S BIEL SRR (%)
l,m - Number of Number of 2-cell Number of Number of Average fertilization
Strain -
oocytes embryos unfertilized oocytes abnormal oocytes rate( %)
IFN-a R77( 2 )XC57BL/6( &) 459 189 180 90 (41.20 £ 1.18) *
IFN-a R™77( & )xC57BL/6( Q) 505 254 160 91 (50.30 + 1.08) *
IFN-a/B R™7( @ )XC57BL/6( &) 448 149 196 103 (33.29 +2.44)2
IFN-a/B R™7( & )XC57BL/6( ?) 502 215 188 99 (42.82 £0.35)%

T Al — 8 v ey AR 2 22 5 A B35 (P<0. 05)

Note.Pairwise comparison , the differences are significant ( P<0.05)
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RS AFEZRIPIFEXF IFN-a R™ /)N BUASNZ K B 5

Table 5 Effects of different oocyte collection time on in vitro fertilization of IFN-a R™~ mice

KRS E] (h) 1B 200 T K 2 AR % FHIFZHRTR (%)
Oocyte collection time(h) Number of oocytes Number of 2-cell embryos Average fertilization rate( %)

11 500 194 (38.82+0.68)°

13 499 208 (41.66 + 1.19)"

15 514 223 (43.37 £ 1.90)°

17 519 207 (39.87 £0.73)°¢

R 6 AF:RIBAFT]RT IFN-o/B R /INRARSN 24 1952 15

Table 6 Effects of different oocyte collection time on in vitro fertilization of IFN-a/B R™~ mice

ReBPRF ] (h) IRSHINIIES 2 AR A PR (%)
Oocyte collection time(h) Number of oocytes Number of 2-cell embryos Average fertilization rate( %)

11 451 136 (30.19 = 1. 12)"

13 441 151 (34.29 +2.07)*°

15 452 155 (34.41 £ 3.18)*

17 447 133 (29.77 + 1.45)"

F7T AFKFHBERXT IFN-a R /INEUARSNSZAE (152 00

Table 7 Effects of different sperm concentrations on in vitro fertilization of IFN-a R™” mice

K TWREE (/mL) hE 20 K 2 AR TSGR (%)
Sperm concentration (/mL) Number of oocytes Number of 2-cell embryos Average fertilization rate( % )

1 ~3x10° 544 121 (22.22 £ 1.63)°¢

0.5~ 1x10° 514 223 (43.37 £ 1.90)*

1 ~3x10° 532 171 (32.20 + 1.87)"

=8 AR TN IFN-o/B R /IR SN ZHE 1Y 5% 1

Table 8 Effects of different sperm concentrations on in vitro fertilization of IFN-o/B R™~ mice

F§FHBE(/mL) UIES SOk 2 AR £ FEIRZHRTHR (%)
Sperm concentration (/mL) Number of oocytes Number of 2-cell embryos Average fertilization rate( %)

1~3x10° 467 66 (14.13 + 1.36)°

0.5 ~ 1 x10° 452 155 (34.41 = 3.18)"

1 ~3x10° 487 140 (28.77 + 2.34)"

®9 KRRIZERERTAINS IFN-o R™ /AR SN2 K5 B3

Table 9 Effects of different capacitation time on in vitro fertilization of IFN-a R™™ mice

ARAEMSE] (h) IEE2H K 2 AR A FIIZHEHR (%)
Capacitation time(h) Number of oocytes Number of 2-cell embryos Average fertilization rate( % )

0.5 514 223 (43.37 = 1.90)"

1 534 296 (55.40 +2.48)"

2 537 207 (38.56 = 1.25)°¢

£ 10 A[EIFREER X IFN-o/B R /NEARSP 2K 1 52 i

Table 10  Effects of different capacitation time on in vitro fertilization of IFN-o/B R™ mice

ERBERT] (h) UIRSHINIaESY 2 ARG E FEIRZHRTR (%)
Capacitation time(h) Number of oocytes Number of 2-cell embryos Average fertilization rate( %)

0.5 452 155 (34.41 = 3.18)"

1 472 217 (45.93 £ 1.16)"

2 471 161 (34.18 + 1.46)"
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R BIIE RIS e H BORT TFN-o0 R /N BRUASP 328 B4 52 1)
Table 11 Effects of adding GSH on in vitro fertilization of IFN-o R™~ mice

EMTRIMIC A GSH 1B 200 T K
Add reduced GSH Number of oocytes

J& Yes 529
% No 514

2 MR K SRS HEA (%)
Number of 2-cell embryos Average fertilization rate( %)

339 (64.11 £ 1.19)®

223 (43.37 = 1.90)"

R 12 RIUEERIAR I H R TFN-o/ B R™ /N BRAR S 3205 (1) 5l
Table 12  Effects of adding GSH on in vitro fertilization of IFN-a/B R™™ mice

AR E GSH B 154 L K 2 AR FRISZRR (%)
Add reduced GSH Number of oocytes Number of 2-cell embryos Average fertilization rate( %)
7= Yes 491 231 (47.05 £ 1.13)*
7 No 452 155 (34.41 = 3.18)"
3 it 5 ¥ IFN-ae R~ K2 IFN-o/B R~ /)N B F 48 it kS
\Y

I BT ZR 2 AR B /N BRAE S — T e g3 Bk 3
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W58 R HE A S 45
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FOP IR AP 320G 26 535 S BP A RN R A 3
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HEWT, 18T 4 R 2 Bl 2k S B0 BUAR S 32 4 g
AH S R AT, O L AR U R o 52 A tfe 2 50 348 o v 34
T BHARINZREARASHY 2 4RI E R HE A 2K
WORAE ISR TR ERAR R AT, T BT R 2 AR
B/ NS S A AN C B 2R (WK 3) .

SRWFSE 1 BT 2R 32 AR /N BRU B9 20 B FORS
For BRI ZHG B s, ZE 35 1 T B F 442810

5305 1 AR AL N BORE R0 OP A8 A iR AT A58
TRAPZHG 10 i OFBR 20 A5 2 20 VR TG 25 oK 32 4
DA S B AR, IR THIRF Y 2 3, ARl
PRI T RT3 32 AR BRI BRORE 5 75 S B AR 7R/
BRI 4 L A4 AP 32 0 - 4 52 K5 %2 (50. 30 + 1. 08) % il
(42.82 + 0.35) % FIARN i 22 /) B0 20 i 5 75 5 B
A RIS F RSN 2 K5 % (41,20 = 1.18) %
(33.29 + 2.44) % K T 75 5 87 AL BUAK A1 52 G R
(77.09 = 0. 67) % ,HHEWT T B TP 3R Z AR/
i TV IR PRate R = I o ¥ Ry 2 (N
IF, WRR 1A R SZ AR B /N R 7 5 1 R T AR
TRU/INER B 4 B A A1 320K 2 340 e T A L R /) BRL B
5 Y AR AN BRUA SR SZRE Ul T AT
T AR BT 4 L AE 1A Sb 52 8 v 5 e TR
W, MIETIMESZERE S, Bl Rk
BRI R AE AL 1 B A A, X — R A TR
RPN R IE FE AT IR, B0 KA (5 5 38
1145 MAPK ( mitogen-activated protein kinase ) i
B BEAE K BLAE Bh W A R R B B A
MAPK {558 B2 5, %5 sh ) A= 7 58 e v il B0
P EA — SN, FEERREX TR TR L.
BIHIR T LI R R B AR I T
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