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[ Abstract] Objective The purpose of the study is to breed homozygous interferon-y knockout (TFN-y™™)
mice and optimize the breeding strategies to achieve continuous and stable reproduction of IFN-y”~ mice, which could
be used as an ideal animal model for fundamental research. Methods Initially, heterozygous IFN-y knockout (IFN-

v*7) C57BL/6] mice were used as the parental generation for breeding. Subsequently, 3 breeding strategies were
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employed using the offspring; (1) female heterozygotes mated with male heterozygotes; (2) male homozygotes mated
with female heterozygotes; (3) female homozygotes mated with male homozygotes. The number and survival rate of
IFN-y™~ mice were compared across the three breeding strategies to determine the optimal breeding strategy. Under
the optimal strategy, the effects of female mating age and diet type on the reproductive performance of TFN-y”~ mice
were further evaluated. Data from the first three litters of 60 IFN-y™~ female mice, including litter size, number of
weaning survivors, and weaning survival rate, were recorded and analyzed. In addition, the effects of dietary
supplementation of pregnant mice and environmental optimization measures, such as the provision of shelters, were
evaluated. Results  Under conditions where the nutritional needs of pregnant mice were adequately met by
supplementation with egg yolk and sunflower seeds, mating of female and male IFN-y™~ mice result ed in a litter size
of five to eight IFN-y™~ mice, demonstrating higher efficiency compared to other breeding strategies. In addition, diet
type and mating age significantly influenced female reproductive performance. When 7 ~ 9 weeks old female TFN-y™~
mice were mated to male IFN-y™~ mice and fed a high-protein breeding diet, litter size (6.9 + 1.7), weaning
survival number (6.5% = 2.0% ) and weaning survival rate (93.2% + 17.8%) were higher than those under other
conditions. In addition, providing shelters to prevent fighting between breeding pairs further improved reproductive
outcomes. Conclusions

By adopting an optimized breeding strategy, combined with a high-protein diet, nutritional

supplementation, and standardized mating age management, the breeding efficiency and stability of IFN-y”~ mice can

be significantly improved. This provides a reliable animal model for related research.
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M9041) 100 bp DNA Ladder( J"~ M 75 Ji& A5 # Bl 47
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FE[E) ; B PEBHEE I HL UK R 4L ( Bio-Rad , 32 ) ; £
INHEREIE AR X ( Analytik Jena, fE[F )
R BTSRRI S AR G 25 R S

Table 1 Main nutrients of two commercial feed

used in this study

, HeRira ) AR A R
I .
Nutrient Maintenance Growth and
utrents feed breeding diet
A
7J(ﬁ < 10% < 10%
Moisture
FiEH . = 18% = 20%
Crude protein
HELRE Wi
Crude fat = 4% = 4%
HL£F 4
Crude fiber < 5% < 5%
biil/
Crude ash < 8% < 8%
% 1.0% ~ 1.8% 1.0% ~ 1.8%
Calcium
SR
B 0.6% ~ 1.2% 0.6% ~ 1.2%

Total phosphorus
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FE AT Y, BRI F

(1) /NEUBEZRFE P 20 DNA B2 HC 5THL 10 ~
14 d A/ N USR8 F IR A 1.5 mL &
L H ] EasyPure ®  Genomic DNA Kit X /N
AT I 4 DNA SR, K 3 HULF 1Y DNA H
F-20 CHUKFEH M,

(2) PCR JZ A& £ . X 2 BCAY /) B3k TR 41
DNA i# 17 8 :X PCR %5&, 51 ¥ J¥ 5 B Jackson
Laboratory ‘B I ( https://www. jax. org/strain/
002287) 24t oIMR8285; 5’ -AGGGAAACTGGGA
GAGGAGAAATAT-3" ;0IMR8284: 5’ -AGAAGTAA
GTGGAAGGGCCCAGAAG-3" ;0IMR6218; 5° -CCT
TCTATCGCCTTCTTGACG-3" , i1 g E T4 T
FERARNRSS A R B G R, A TR, AR 5L
R e R & n BT ) 21 wL PCR SN
IRARDEATY B RN, 7E 1.5 mL B08 T4 5l
A 2 x GC Buffer I 10 pL . dNTP Mixture 1. 6 L.
oIMR6218 ( 10 pmol/pL) 1 L. oIMR8284 ( 10
pmol/pL) 1 L oIMR8285( 10 pmol/pL) 1 pl LA
Taq HS (5 U/uL) 0.1 pwL.ddH,0 5.3 pL 1 DNA
B 1wl

(3) PCR BB 54 i ] PCR {SGHEATY ™3,
PCR & NG M iR R i . O AS P 94 <C
15 min; @751 94 °C 20 s,iH Kk 65 C 15 s, ZEfH
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°C 10 s, FEFF 28 ;@72 °C 2 min, Z1E 0,

(4) BRNEWEEEIS HLIK - 1] 2% BBt e e L b
A 10 wL I8 4 T DNA FREZE Wb PCR 7
Yy, Bt T HL KA LR 110 VR T AR [R] Sy
42 min HEATHLVK , B UK 45 oS 78 8E S RS AX okt
PCR =Wyt A1 M 57 .

(5) FEAIRIGE S AR PCR 7= 4541 7



492 rp [ SEEG B A 2025 4F 4 A58 33 555 4 3] Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4
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15) 5 (2) MW 454k 7 ~ 9 R AIMER 5 6 ~
7 RS EME RS EEF (n = 15) 5 (3) (AW A K B
FEAARE,S ~ 7 JR MRS 6 ~ 7 IR A
TEH (n = 15) ; (4) WA K EHEE,T7 ~ 9
JR MRS 6 ~ 7 S IR G I E A (n =
15) o Z3llic S5 A LA 7= B I 3 R BT = A1 4
B FAEIEE, AT 3 IR F R FLAATE %
(R AW R = B AW B/E A8 x
100% ) , I EHL XS5 i 72 v i 80 A0 0 BRUES A7 L/
AT /0N RO B 45 R R R AT L 25 5 o i, 8%
I LTSl ) % AR R AN ) i A R A B A
PRI ZE X TFN-y ™~ /N U BB P RE 1 =2 M),
1.3 HitEDH

SRR LI + BRifEZE (2 £ 5) BOIER
FORULR) FL BRI ST FEAS ¢ K56, R U
R 7225081 (Two-way ANOVA ) SRR FEA [m] e
JEVH RIS [R) A Ao 2 el i B2 4 1 i 1) s i,
FLAATT T e S5 RE ol Ji) 6% A4l b 26 22 R 9 38 B
VEFH, CATEAS 5 PR 28 XoF Il R ZE 0 1k RE IR 27 5 7
Wi, GEit o0 A ¥ 7E SPSS 26.0 HSE K, UL P <
0.05 R HA WEM,

2 #R

2.1 IFN«y/ INEHRKRERETE
2,101 BB N R AL A e &

RETH5AAE T ACE RS W& 1/ R
BEJRFE AT DNA 748 7=y 110 Bk Jie P K 285 K an &)
1 F7R . #% BR A% R/NAS ] ok X 43 /0N B 3 1A
A1 7E 500 bp 1210 bp Zb WL F| Z4H7 , A IFN-
TR ANTE 210 bp Ab DL B ZRHT | R B AR AN
B A 500 bp 4b WL B Z4F R TFN-y /IR,
2.1.2  OR[AIECANEAE 7 e B

WEPE TEN =y +/—=/NER 5 BEPE TFN-y " /N B
fic JEPE TEN-y* /N LS HEME TFN-y ™ /N RS B
WP TEN=—y ™ /NS HEPE TEN-y ™ /NERAS L, = F
AN[RIBC A 25 S AT R4S IFN-y ™~ /INER, 2R 1
AN TR 8 B 7 45 R

(D AEF/MEAEF/DRAHE (IFN-y™”
Q x IFN-y”~ ) DB BIHER 2 % IFN-y™ /)N B ik
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TE:M:DNA ARIC;A: 2.3.9 10 IFN-y 7 /INEUREA 1.4 8 BF A B/ R A5 5.6 7 IEN=y™ /N s B2 1.2.5.6,
710 IEN-y " /INEURE @R 53 4 B A /INURE £ 9 TNy /N FRURE

1 i TAVNRIE B PCR % 5E 4524
Note. M. DNA Marker. A. 2, 3, 9, 10. TFN-y”" mice sample. 1, 4, 8. Wild-type mice sample. 5, 6, 7. TFN-y"~

mice sample. B. 1, 2,5, 6, 7, 10. IFN-y"~ mice sample. 3, 4. Wild-type mice sample. 9. TFN-y”~ mouse sample.

Figure 1 Identification of genotypes of some offspring mice by PCR

TPE 8, A =5 — 6 ARG & B/ R TE 4L
HN4 ~6 1, fr/hReeRed =G, /Bt
17 098 3 4 H B2, 10 HOE LA 13
/N T3 AR R AR /N RS FLAATE SO 6. 8
OB AIEE F R 92. 7%, 4 G o] a4 7/ i
BHM2.2 H(WER2), 40 IFN-y™
N ERAAR A 5 Ry gt (HR B g b TR BT FE R
TS R RS S iR & DL K N T

(2) 72 A F/NRS 447 /N RS (TIFN -y~
Q@ X IFN-y™™ 1) b — 2 it IFN-y /NS
HEME TEN-y /NS, F /N A = R e Ja L 75 3
A A LM gL 10 HOE R IR A 7 12 IR/,
SRR A D R FLAEE RO 6.6 H, B FLAT
TN 96. 8%, B AT 345 TFN-y " /Nl 2.6
HWF2) . gt Jr 204 7= 1 FA8 IFN-y ™7~/
FRASE /D AT IH 7 25 T AR A 66 DR R 2 35 6 D)
NI

() 4t T/ S 4 A7 /NS (TIFN-y ™~

Q X IFN-y™™ 1) i — 20 i AP TPN -y~
INRFATACHC, & PUME R A e 1 # 25 , WarFh
BRI 5 oV M AR 8l 8 32 22 J5 ™ A1 1 1R
KEAERKM G, HAFIER A 3 &, 0N
MERZE N IMAE S 4R E KN LU
ZWVE SR M R AE B RE 4 = T EL R 1 1
> 32 78 Ty i e R BR B A2 /N B4R O TFN-
TN TE AT R M R R AR R ME B RE AR AR
FEAETER G T 10 FUBE R S AE B, 45 R
7~ 10 FUMERRIEAE ™ 17 B/, P35 G T R4S
IFN-y"/NR 6.7 R, BE R TA T HA M4
GFHRETFLE IR (P <0.001) ,84E/N R
() FLAFTE N 97.8% (W3 2)  FRBL, @
SRR TFN-y™~ M B SR 45, T DA o M B
EHVERE, PR KR IFNy 7 /NEL, 24 S
FTHMEG TR 46 T58&6 T30, 206 T
SaihFRm e A P RCR T, EE T F
AR 32 PR 78 5 R R RN T AR

x2 AFEEHMTLT N7 /N EFHN (0 = 10)
Table 2 Breeding performance of IFN-y”™ mice using different mating methods (n = 10)

. o " B . BTG R %

Bl 5 ¥ SRR n Each genotypes count Total 25/ % Weaned

Methods Numbe{r of in offspring/n number of Homozygosity curvival

2 x 1 pregnancies/n ffsprine/ rate/ % ate) %

4+ /- /- offspring/n rate/ %
IFN-y*~x IFN-y*/~ 13 21+1.2 3.0=x1.1 22+1.7" 68+26 31.5 92.7
IFN-y*~x IFN-y™~ 12 0 40£20 2.6+22" 6.6+23 39.2 96. 8
IFN-y™"x IFN-y™~ 17 0 0 6.7+ 1.7 6.7+ 1.7 100. 0 97.8

5 IFN-y " x IFN-y7 M kL, ™ P < 0. 001,
Note. Compared with IFN-y”~x IFN-y™~, ** P < 0. 001.
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2.1.3 IFN-y”/ /NRANEEHE

Al T Mgl A 7 BCF O 2T AR A
4B F/NRTESN I AS 1 5 05 A /N BRAR D
BRES(E2), 1 HEHAE PNy /NEFHR %
FINILTE NS o W e AR N RSN =Y r ey s
ik b TG SR A R, S E AR R BROC T 25 R
21 HEBUE IFN-y /N ERIRIE 52 2 T Bk &
Boee HENRE T3 A, 54 A C57BL/
6] /INEFEAAAIA]
2.2 ARERMER ARHRKARIT IFN-y7~
INREF RN

e 3, ik % 60 HOME LAY AT 3 G5 A
BB FLAATE R B AL TE R TS, WERAN T
Fic o J) o AR RS [ i DR X BRI R

1TATEN-y /N &R,
1 day old IFN-y" mice

1 [T#CSTBL/GT/IN R
1 day old C57BL/6J mice

!v. 6.‘, a vl ‘ »:v

PERERYRZIN , S5 B, MERAE 7 ~ 9 JRI I fic
MBS FE(6.2 £ L9 m T 5 ~ 7 HIREMEY
BPAEE(5.5 £ 2.3,P = 0.05); MERRAET ~ 9
JAR A R B AR E(5.7 2 2. 1) BEE TIE
5~ 7 AR ECA B FLAATEEL (4.6 £ 2.5,P =
0.002) ;M FUFE 7 ~ O JE e A Y 25 L A7 36 R
(92.0 + 19.7) BER TAES ~ 7 FIEECF Y 2551
FEIEZ(81.6 £ 33.0,P = 0.011) ; falM AL K B i
B B B FLAEIEB(5. 6 + 2.4) 35w TRl 4
Rl R B B AL AT 80 (4.7 £ 2.3,P = 0.008) ,
e M A A AR DR FR A B3 7A A (6. 1 £ 2.2) Al
BAAETE R (90. 3% + 23.6% )t Tl M e H i k)
WE LA B A H0(5. 6 + 2. 1) FIESFLAEIE( 83. 3%
+30.8%) ,[HEZF TR EME(P > 0.05),

21 [ #AINF-y™/N .
21 days old INF-y"~ mice

21 H K CS7BL/GI/N R
21 days old C57BL/6J mice

2 A HEE IEN-y /NS CSTBL/6) /NI SMERHIE
Figure 2 Appearance characteristics of IFN-y”~ mice and C57BL/6] mice at different ages

R3AFRRAR MR GIEPEREAENE (n = 90)

Table 3 Effects of rearing conditions on the reproductive performance of female mice(n = 90)

BCAN R #S Mating age in weeks

FAALFIZE Type of feed

AT — :
Rearing conditions 5~ 7tk 7~ 9 A AEFF IR HER ST R
5 ~ 7 weeks 7 ~ 9 weeks Maintenance feed Breeding diet
%F1¥ﬁ/n 5.5+2.3 6.2+ 1.9 506 +2.1 6.1 +2.2
Litter size/n
B 77T R
BRI 0 46+25 5.7+2.1° 4.7:23 5.6+ 2.4M
Weaned survival number/n
X7 Y| B
ALSLAF A % 81.6 = 33.0 92.0 + 19.7° 83.3 + 30.8 90.3 + 23.6

Weaned survival rate/%

.55 ~ 7EBHL, TP <0.05," P < 0.01; SAMEAgERREALL, * P <o0.01,
Note. Compared with 5 ~ 7 weeks, "P < 0.05, ™ P < 0.01. Compared with maintenance feed, Mp<0.01.

ANEECFF WS (5 ~ 7 AT ~ 9 JJ40) A
[ ek (A A A K A R ) X 60 H
W SRR 3 B s AT AR L B AT TR AL B IR R
i AR R PRT 2R 7 22 A0 T 2 SR N 4 i, e RRU O b
JEL S XS B 83 PR AR (P = 0.044) B FLAEE

(P =0.001) BAAEFP = 0.01) AL
R AL A 2O B LA IS B Sk S e
(P = 0.006) , % % 7= A1 50 F 2 FLAF I 2 1Y 52 il
KikBNGe it B EFEME(P = 0.148,P = 0.081) ;
Lol ] 0 A o S X 83 P A RO A B Y
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R4 AT HE ST PR RE A OUAN 27 22704

Table 4 Two-way ANOVA of the reproductive performance of female mice under different rearing conditions

F¥:5 P {H
ok F test P value
Index AL (CIEEES RUFH R x DY F 2
Mating age in weeks Type of feed Mating age in weeks X type of feed
BT n 0.044 0.148 0. 002
Litter size/n
i 57| ST K
BT/ n
Weaned survival number/n 0. 001 0. 006 0. 110
=i V3%
AL/ % 0.010 0.081 0.249

Weaned survival rate/%

YERIRL(P = 0.002) , %F 25 FLAFT6 KO 2 FLAF 6
RBA BE P EAERY (P = 0.11,P = 0.249)

e 5, HE— 25 AN [R] B P ] 8% FAS [R]) Fh 25
Tl AR A T EL AT 0, e BUZE 7 ~ 9 JEL S e
I A AR A K R R 0 5 7 A7 R (6.9 £ 1.7)
WHEETIES ~ 7 JERECF I ELR R 2R R
ST (5.8 £ 2.3,P = 0.014) FE5 ~ 7 B
Be o EL 4 PR AR K B A ) B 8 P AT A (5.3 =
2.3,P < 0.001) FI7E 7 ~ 9 JEAHEC AN I H 17 M2 4
FR R 7 A7 40 (5.4 = 1.9,P < 0.001) , M
FUEE 7 ~ 9 S B b L e R A K S ) )
HAAFEE(6.5 + 2.0) WEETIES ~ 7 AR
Fh I H AR R AR R B LA R (4.4 £ 2.6, P
< 0.001) FE5 ~ 7 JAEECAD IF B AR MR A K B0
TR S FLAETE S (4.8 + 2.4,P = 0.001) FI7E 7
~ O JEIWA TE Ah I L ) RS 2 5 ek ) S LA
(5.0+£2.0,P =0.001), HERTET ~ 9 AR ECFH
I FL WA= K BB R Y B LA R (93.2% +

17.8%) W& & THE S ~ 7 JARSECAD I H 1w i 2t
Fria) B ) B ARG R (75.7% +36.6%, P =
0.005) , 57E 5 ~ 7 JEREFC AP I+ H AR MR AR K 2
T RH(87.5% +28. 1% ,P =0.246) FI{E 7 ~ 9 J&
8 T - L) PR 5 Ak ) 8 L AF TG % (90. 8%
+21.6%,P = 0.565) 2R AWE, %L, E7T ~
9 JEI WA 5 B E RO AR I ELAA IR A 4 BEA kLY
M RS PERE S A,
2.3 HEZEX IFN-y /MR E T HAER M

K IFN-y"/NRAEE R LB S I Z g
B0, TS Wil /N BB PR, MELASE Y 2 T
TAET X TFN-y ™~ /N GO B 7] LR 1T T A 44 DA &
W
2.3.1 BMEREAF

P REE | W BRUAE 77250 — i S 2 s B 4 i 7.
BN E AT L (B 3A) R JE SR
Jit >f i 977 R E AT, A5 4 E 2 PR O i A BR AL
ANERRES e AR PR LA ) 2 N K R A

RS OAFEEFRRAER MR SIHTEREIZE AR (n = 45)

Table 5 Combined effects of different rearing conditions on the reproductive performance of female mice(n = 45)

BEEFEUn

Litter size/n

T3R5

Rearing conditions

B/ %

Weaned survival rate/%

B n

Weaned survival number/n

5 ~ 7 x 4EHER

5 ~ 7 weeks X maintenance feed >.8+2.3
S~ 7 e x t K BRI 3
5 ~ 7 weeks X breeding diet e

7 ~ 9 JAE x dEFREiEE
. . 5.4+ 1.9
7 ~ 9 weeks X maintenance feed
- E] A . 5K =R
7~ 9 AR x AR 6.9+ 17

7 ~ 9 weeks X breeding diet

4.4 2.6 75.7 = 36.6™
4.8 +2.4% 87.5 +28.1
5.0 £2.0% 90.8 + 21.6
6.5+2.0 93.2 +£17.8

H:57 ~ 9 Ak x ARKEFHABAHLL,"P < 0.05,“P < 0.01,™P < 0.001,
Note. Compared with 7 ~ 9 weeks X breeding diet, *P < 0.05, “P < 0.01, **P < 0.001.
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ARG BB ME BRURD 2 5 (81 3B) o TESTHT 3 d
ST R b 3R S TP M B, 7R A 7 D T A N
SR A DB RRIR SRIR A RN, #5 £ AT 1
R A/ DB O, 75K 200 Y Fh BRSOk
FFPRHIRH /N B AR Jht G it B A SR S B iz B
Z /N

2l i A I/ BB AT RS B0k D AT
SR At v M B2 38 e 805 e A R AR — A A R 5
B E DAL N R BE (18] 3C) o RIBT7E AT
5 L™ B M BRCE POUR R 1, B AR R 2 B
BLIT B A 2 g s RS (B 3D)
2.3.2 /NEITER

R IR LR, TR ey
EUR 2 0 A IR AL, S s B E R s T S0

A

& (e

Lol 1

4B) s/ BUAE K & B MY R Ea A
— 7T, 7E HH A A o & B PR R A /)N BR S e
YEH AT AR BR 53— 5 T, 76 35 2 A b 4 BLF
SR T B 50 A I e /N BRSO 1 O I A
BRFNHE AL W 4 K 3= 6 58 ) 5% RE A% 151 B /) R
AT MR B 4C)
2.3.3 /PERBLE

EEEL RS, RIER —E R, G54
ST/ A A B I BLS (K] SA)
P g, /N BG4 — Ty 1 2 PR E B g R
T AR KB A AR A /N R B L, X
TR oL FE/NR A BT HATIRE (8 5B) 5
T35 TR i 3 6 R 8 T % 25 R T TG k38 g
B 1 9F Hoe = A VG s AR B, BoAy R
AT LAZR it A 05

: i § <
4 g . S
b 2 B PR 5

T A MERUA 58— i/ N BUR B R FL S BUN AT ARFE T B 7R 28 N BB BB AR BRI RIS 35 B, LU Bl e B 7/
B 5 C o BEPEAT B 14/ BRUHE O BR SFUBCAN) — B ST 5 5 D - REPEAT D 22 ) M A B A BR SFURL AR — S TC R 9 e 26

EYERE S,

B3 IFN-y” /N R T Ry 2 B R e 1 it

Note. A. Female mouse produced her first litter of mice but refused to nurse, resulting in the death of all the mice. B. Degreased cotton

balls, melon seeds and egg yolk were placed in the cage to assist female mice nursing. C. Mice with strong maternal behavior tore cotton

balls to make a neat and clean nest. D. Mice with poor maternal behavior tear at an irregular, fecal-stained cotton ball nest.

Figure 3 Maternal behavioral performance in IFN-y”~ mice and interventions

e

TE A2 FUNRUITABOT AR BN 2; B /AN TSR S BOR AR 32 1 5 C 3 A e e e AR AE K TLTs /N B T4

& S
3 LA,

B4 PNy /NRET S5 202 0 sloe T S AR 1 1t Bl 4 it

Note. A. Two mice fight resulting in a skin tear on the back. B. Mouse with a broken tail due to a fight. C. Mice were prevented from

fighting by placing shelter and cotton.

Figure 4 Fight-related injury or death in IFN-y~”~ mice and preventive measures
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TE AR — 8/ INRE B B 4B, /N A
HHRIEL,

5 A IEN-y ™"/ BB MR 1§ 0
Note. A. Some mice in the same litter showed hair loss on their entire
backs. B. Mice regrowing hair on their backs after separation of
cages.

Figure 5 Hair loss and recovery in some IFN-y™~ mice

3 i

IFN-y " /N B H 8 R, 2 AR A
TEN-y ™" /INERURE b I 5 M BRI B 48 55 | B 6 7 AT
Hat /b OB A /N BTG AR R B 18 55 07,
TS T IEN-y ™7™ /N BR R 35 E fe 338 5 /)N
B, 0 SR B R EOREE, NRMAERKEE
Ffg IR 50 5 10 552 PR 8% AR O ik /N BROK
WEEEVIM G, HFARLRERFRE A
564 —E, P R — B i RAEAS 7] 52 36 2 v 1 2
B E2ZZS " I, WA T fif /DR
BERE, M 5 BRI OO A Y 1 B F R it BE
fl B A A R b TN B A

AL EE SRR BT, R ME M TFN-
v /N EGEEA T B AT RSl AR e MRS R Al A T
T, FEABEFE 8 A/ BRUBC R 5 =X (il
BYINZE T HAS-Z A FMaif 32 i-gi 61
HAZ) BERET ~ 9 IS AME R FRCMEE B
0 52 50 B A R BB R | B 0 KRR IR R
W R B A SR A T A A T2
W SR A, ISP T IFN-y /NI P25, 3k
Al G T/ RS B3 3K B 4l A 7/ BRUR ER
faRRE , I T sk 2 /N BUPE K a8 3 A R ) 1 9
KB,

AHLEHEYE R & F S S A /DN RS L
PEZ A T SR 4l G 73 BE , A58 T 2R FH 1 e
YAl & 75 M4l A 73S B R O 1, E BRUAE PRk
R, TEMEYER A 1 5 M 2 AT LA SO
AT 5SS AR R, PR BT HL 10 ~

14 d AV ERBESR A LR 7 B R R 3 | i A
ETRUNRARIR /NG S BUNRBE T AR K
o 2t i 2 H/NRAS S il W AR 3
YTE R RN TR AR A/ BRI A BN B A B
TLREEE /N AR T 22 09 28 77 25 (8] O H I
TR FE R R A, b AN, K AN Z RS (in witro
fertilization, IVF) -G # 4 ( embryo transfer, ET)
R W] LLSE B IFN-y ™ /DR R Y 2 H
ORI S 1E (2 SV = v = & S O N o R T
T JE AT RS 4 5 ) LAZE [R] — B[]
AT LI TR 405 1/ BB S2 56 4320 Al ™
GRS T (LR AR R
[N N =IO X (NI 3  T
(i

/N B RG] O 6 ~ 8 ] o L
BB R Ry 1 SEBL G AR5 ~ 6
JEI e BLEA T RO AP AR S ~ 7 A
WA A HE URCAP AT 7 ~ O A 0 E LIS A | PO 25
RBIIERET ~ 9 F ok BT AR A5 U 8k
AR WS K B A/ B B B AN e, ekt
Xt/ AR B A B K]
FRIEAY B AL DR 8 SR o AR AR 22 5, o
HEBE R YA K& & A W] BB SIS R
A3, T2 2 5 3 SR N 1 22 Bl AR T Bl
R, BFFERM B A A R 2 B R
AN ST RE , B J R AR
ST A A R BEAE R R 2 A R Y 2 B
I3 22 BT T B & A ] A K A A
R TS TR R R (20% > 18%)
SEHR AR, S2 5 FRAERERDRL AN A R B T R
HRAT DL /N R Y H R AR {H R B DR g
A B SRR ERE . JFHAE T ~ 9 RS
T BRSO L ] R A K B e Y B
P BT RE AT

Y ERE R S MW VN S RuR LN
B Y n) R, 3 S PRA ME LB = 78 R T R AR B
U (RBE AR M ) AR il B rp 2 3N
A, AT I T G M R A 7 AR T TR
Pl DS HE AR B8 8 A AR 7 e K B AE T
(R AR /N SR B0 ME SR A A T, DL R AR R 4
JI5E AR R A T 0 4 0 SR I AT A R e R MR AT
SRR PR B ARG & B A L e
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FVRTH T MERUEAFRE ) . R/ B SR R
HY T4 25 LA S 2 ) B U AR 25 0, ) R PR B
WEE K CSTBL/6] /N ity Z 13 S8 IR A, 23 Hi 31
ANERIT SRS B, 52 MR/ BRUAE R R B AT R B
FUBCHERE S Wl b /N BT = 59 05 A [ ] —
DA PR L) (e < M = 1022) sl 5 22 LR B A5 M
FRAERCR, 2 HOME Rt 236 ot o A= L BREA T
BESUWHFL, 48 mA7 20 5 G S, S IO P i
T L, 5 O e Bl 2 At e L 5 & AT S i S e
Xof Brdi P s /I SRS 23 T AR B A HH Aok
IO AT SRS/ BRI AE , OF H 32 i ik
Yook 425 JE N PR . X SUHE I B 8 A R AR/
ATH TR O, 2 — 2D T IFN-y ™ /N Rl 3
W EE YR, /NI E 250 e B
R EAME B B, IFN-y 7 /N 22l T
e E R B, JE R R T BT R R AR
o e A o AU B R S R EUN R
Ji 6, R Tk A Ol 2 7 1A BRURAE 2 B S A
15 . AN, B IFN-y 7 /NRJE L CSTBL/6]
AL 1 H TFN-y 5 R 5 /D B BF 5 35 B
C57BL/6J 3 28 2 B 6/ B 1E 4/ LB ik 6 42
SRS A —EMB AN E, #d
S5 e BRUAY ) S AR A 7 B T I 3L A AR
BT By | B AT 4] 75 5 B8 T80 A A LR 4T e A5
Jiti AT A Sl 2k 0 /) BR At B PR RN AR R
R

IFN-y " /NRE ] T34 B2z ALkl ph ot . A
HRIAFREF M IFN-y /MR EH T U NE T
Hi( Cryptosporidium parvum ) SOEIEY/ Ry Rk A
iR 1 AT Sh AR AL v g s TE) . HEHE
SR RIEL, a] H] T 3200 J5 Y AR W 27 0E 58 S 245
MFF & SPEAN 0 Ak, JE A & B TFN-y ™/
RURHY AE 5 B 1L ( Toxoplasma gondii) '™ F K
Jili #6F- H2. ( Pneumocystis carinii) ' 22 FfRER 4% 0t
( Echinococcus multilocularis ) ™ %5 25 A=t #L 1 BF
FEHWEZ AL,

L5 TR B R AE SR R B /DN B IFN-y ™
ANBR, T B BRI B R RV TS A i )
AN S PR A it , ] S Bad ok 4l 5 1 e b
EREE HAEA TR AR, X O E Sl S R 3 )
BRITF FEBFFTBEE 1 HEAilt, [ Bt Sy LA 5 928 ik
BRI EFREE T 2%
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