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SUMMARY

We had developed the technology for storage and purification of recombinant bovine
interferon-gamma or —tau by DNA cloning. The rIFNs were able to add to semen extender
or in vitro fertilization system, and also to load and freeze semen or embryo combined
with IFNs in the same straw, to connect easily the straws loaded semen(embryos) or
TFNs. We had invented '2 step-artificial inseminator’ conveniently injectable semen

combined with IFNs to intra-uterus in the same time.

We had established the safety of newborn calves as well as innovationally increased
pregnancy rates and improved practitional conveniences by the installment of developed
techniques and devices of co-insemination of semen or co-transfer of embryos with r—IFN
into the uterus, in the field of advanced reproductive techniques with proper care &

management for recipients. The detail results were as follow:

1. We had produced and purified the recombinant Hanwoo and Holstein interferon-gamma
or —tau by DNA cloning, and investigated the applicable concentrations, appropriate
adjuvant and storage method of TFNs.

2. We had developed techniques and practical goods for co-loading and freezing
semen{embryos) with IFNs.

3. We had developed techniques and practical goods to load and preserve IFNs in the
separated straw.

4. We had developed techniques and practical goods to co-inseminate ready—made semen or
co—transfer embryos with IFNs simultaneously by 'Al-connector’ and '2-step artificial
inseminator’.

5. We had found the significant increase of pregnancy rates by the establishment of
techniques of an optimizing care & management of recipient to co-load semen or
co—transfer embryos with IFNs.

6. We had found the significant increase of pregnancy rates by the establishment of
techniques of an optimizing technique to co-transfer embryo or co-inseminate semen
with IFNs into uterus.

7. We had established the safety of newborn calves derived from co-transfer embryo or

co—inseminate semen with IFNs by assessment of their health in the field practice.
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— Ry e | [ENT

m— h ——— e | CAPDH

a9 1. 24 ¥HE o] 83 IFNFHA &2d
gl. 4ol Fho] 10 ug/ml® poly (I:0)
£ 3, 6, 18 AlztEet A & AP zHE
total RNAS #&]3te] IFNy % IFNte £
A5 RT-PCR 3%+, olgA FTIHAX
cDNAE TA cloning 2F¢1S 3] cDNA

AR M E9& sequencing analysisE E35}¢]

== [e)
@B‘O]’MTE.

Sl FAAE TA F29Y3% PCRE #3389 mature IFN #dAE 92 5 thd« 2@
A ¥WE el pProEx/HTa® EcoRI/Xbal®] A|dt& 4 F-9o] st FEYdFATHIH 2). &
o] IFNy ¥ IFNT 34 Ae} pProEX/HTa W= W59 Pstl Algta e Q1A ds 7R
A7) wiZel ARrE WY ELS IFNTY 4-% 500 bp, IFNye] -+ 170 bpel 3% 3= DNAA
Hoz A/ Ar) o]gA d& HMEHERTH & IFN9 §4x LS 243 (d 3).

2. IFNG WA vt3] 31 A A
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SHA 9HE Ad dAS Luria Bertani(LB) # Aol €o 3714 7]% A  600nml
A12] OD ko] 05-0.6 Atelo] &3-S wl 0.6 mM ¢ IPTGIsopropyl-beta—D-Thiogalacto
pyranoside)E& 23l 37TAA 3A| & vl A A o 25y tisFe] dldo] %

2 frdder. 28ar 4T, 8000rpmell A 158-7F A E- sl At ES Zoal AAo 2
Q 712 &H(8M UREA 20 mM Tris—HCl, pH 805} &3 Ha& o] g3dle] hadas &
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e T2 F4 ghe Sl
- T Y
E ekb .
5 E= 5 Ekb
Jf_g —
[§8 p z
e pProEx/HTa
AT bp :lo
el
\\% F; £00 bp
I
: = — 400 bp
N =
e st
=IFMy > <IFMNT=>
g 2. & IFN9 &dA ¥y pProEx/HTai-»] £249. TA clonings %3lo] 313 A& [FN9 cDNA9A PCR
A< &3te] mature proteing L& 99 §AAE FEAFS. olEA THAIZ DNAE EcoRIF Xbal
FaALT o8] AT F Erﬂﬂ%a‘ %‘é‘iﬁl MBSl pProEx/HTad] MCD F-9l°] ligation& A1 MH & i
AL, o]FEA A& WE = PCR, Pstl 18]S Z3} restriction mapping % sequencing analysisE Z3 24
e} =] e}
A< A
1 ATGGCCGICAR TGCICICICT ACTIGATGGCC CIGGIGCTIIG TCAGCTACGG CCIGCCGAGGA
61 TCCCTGGGCT GIGACCIGIC TCAGAACCAC ATGCIGGTIG GCAGCGCAGAA CCICAGGCTIC
121 CIGGGCCAARA TGAGGAGACT CTCCCCTCGC TTCTIGTCTAC AGGACAGAARA AGACTTIGCT
181 TTCCCCCAGG AGATGGIGGA GGGTAGCCAG CTCCAGGAGG CTCAGGCCIT CICIGTGCTC
241 CATGAGATGC TCCAGCAGAC CTTCAACCTT TTCAACACAG AGCACTCCTC TGCTGCCTGG
301 GACACCACTC TCCTGGAGCC ACTCCACACT GGACTCCATC AGCAGCTGGA TGACCTGGAT
361 GCCTGCCIGG GGCAGGTIGAT GGGAGAGGARZ GACTCTGCGC TGGGAAGGAC GGGCCCCACA
421 CTGGCCATGA AGAGGTACTT CCACGGAATC CACGTCTACC TGAGAGAAAR GGAATATAGT
481 GACTGCGCCT GGGAAATCGT CAGACTCGAZ ATCATGAGAT CTTIGTCITC ATCAACCARAC
541 TTGCAAGAAA GGTTAAGGAT GATGGATGGA GACCAGAATT AR
E3 90.3% identity in 195 aa overlap
10 20 ao 40 50 60

Coreanae MEVMLSLLMALVLVSYGLGGSLGCDLSQHHMLVGRQNLQLLGQMRRLSPRFCLQD%KDFA

MAFLLSLLMALVLVSYGPGGSLGCDLSQHHVLVGRQNLQLLGQMRQLSPRFCLQD?KDFR
10 20 30 40 50 a0
T 80 p=le] 100 110 120
FPOEMVEGSOLOEAQAFSVLHEMLOOTFNLFNTEHSSAAWDTTLLEPLATGLHQOLDDL.IY

Holstein

Coreanae

FPOEMVEGGOLOEPOAT SVLHEMLOOTFNLFATERSSAAWDITLLEQLET GLHQOLDDLD

Holstein

TO 80 S0 100 110 120
130 140 150 160 170 180
Coreanae ACLGOVMGEEDSALGRTGPILAMERYFHGIHVYLEEREYSDCAWEIVRLETMRSLSSSTNHN
Holstein ACLGOVMGEEDSALGEMGPT LAVERYFHGIHVYLREREYSDCAWEIVRELEIMRSFS55TS
130 140 150 160 170 180
190
Coreanaes LQHRLRMMDGDQN——
Holstein LOEBRLEMMDGDLNSP
190

2% 3. The amino acid sequence of B.T. coreanae IFN-t shows 90.3% identity to that of
(A) The ORF of IFN-t mRNA from B.7. coreanae was analyzed by DNA
sequencing, the product of RT-PCR from the whole blood of B.T. coreanae. (B) The amino acids

Holstein dairy cow.

were predicted based on DNA sequence. Different amino acids of B.7T. coreanae compared to

Holstein are marked as bold cases.

- 18 -



I % 37CAA 154 = wete] dulEg foljo] FE3] HolE § 4T, 1000rpmel A
PA °.

2257 9stel

H ]

TALON affinity column(Invitrogen)el his’~tage] & 98E o] 2319}l columnd] 3=l
S THATIV] Al 71 O R columne AlAESATE Z1Eal S eE columnel ¢ W T
A A o] SR8 FA 3 i, LPSE AlASY] 938 0.19% Triton X-1145 7]2Z§ <o
Mol T AHS FAFAY. 223 150mM  imidazoled 7]E &do] e F ogulA s
columnl. ZF-¥ FZA| AT o|ZEA 123 AAE @9A-L Coomassie Brilliant Blue 243}

Western bloto. 2 259t Western blote]l A 12% mouse anti-his®-tag FHE, 231
goat anti-mouse IgGE ©]&3F v} IFNy:= ©F 20kDa, IFNTE °F 26kDa®] 9 A oAl whufz
o] SAFHATH(ZH 4).

g2 IFN EH AL TFN
Interferon y Interferon t Interferon y Interferon t
B4 1=
85 a5 —
724 . 72—
551 55 = -
434 ] ——-w 43— = -
] = e - -
260 -
- 2 - - - -
- - - --‘;
17+ 17
10 10
12 34 5 6§71 2345 67 1 2345 ®7 L2345 87
Interferon y Interferon t Interferon y Interferon t
1= EB; 113
95— » 95 - ‘
72 ]
55— 4
T 5 mwy
43= - 43
- 34
o= = v of 26 - - ammu,
- : - - - —

17— 17 =

1 2 24 5% 67 1 2 3 4 5 67 1 2 245 67 1 32 245 &7

23 4. Talon metal affinity chromatography2 ©]-&3F 6X His-tagged bovine
IFN9] 1z} AA|. Talon columng ©]-§3te] Wdo] ® A IFN AxF dHdS A
At S, AA AES g & ¥918 93k Coomassie Brilliant Blue 94
(h= At gz o] identificatione Y3 6X His-tagol tidt Western blot(o}
gHS B3k ozl e sl thlane 1-4. 12 AASE IFN fraction 1-4; 5. AA
9] crude protein source; 6. AA|F2] crude protein source; 7. @M AS W
A EARE R T 15 D)

gold wuwlA F dRE= hisltag FFo wE @4xte]lE wuwdlry] s 20mM
Tris-HCI(pH 8.0) & <fol AR EAE 0] 8319 tags AASAL. 2183

53 tagel AFEA FARATH2H 5. his™tage] 9
= owuds A" wuAe 77 4% oA Zewbesie)(igh performance liquid
chromatography, HPLC)Z o]&3}o] 22 AA|3 vl HPLCE o]&3lo] AAg vdmALe =4

- =T

Azxste] 7718 E AASEAL 20mM Tris—HCIUpH 8.0)0 tHA] oA A4 Aoz oy

=
=
Coomassie Brilliant Blue 944
A
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Ao wnE Fsrh(d 6, 7). 24k AAE e 95%0] e nE Bl PNyt

Hiss—tag Coreanae |IFNy Coreanae  Holstein IFNy Holstein
Histag(-) IFql:lu Histag{-) IFNy

7o '
34- T ]
55| 1 ' {1 ‘
26— 43— ' !
34—

- &

17—

10— N "‘ _-—_- -
IFNy IFNT IFNy  IFNt 55 56 57 58 59 60 56 55 56 57 58 59 60 56

Coreanae Holstein 23 6. HPLCE £3lo 23 A £ IFNy.
1% 5. His’-tagAlA A$F9 & IFN. His’~tage AI7A% 4 IFNy @938 HPLCH S ©
TEV proteaseE ©o]&3}o] vkl o] g3t 22 AA FAHES AR Fo| dulde] &%
N-terminaldll £A18}= His’-tag 95 g0S  Hsted AA"  55-60W  fractionES
dokst s ZQlsgitt. TEV A SDS-PAGE#}] + silver stainings F3lo] <18}
AFe] SRS B U Aaw FEL sttt
His’~tag®] #-l w2} SDS-PAGE ¢

22 AAE IFNe A&y @4 B fste] WISHA X2 #24 7l #lolg~
(Vesicular stomatitis virus, VSV)E o]&3 Zvlo]ly s HFHE 3Av. MEE 10%
FBS(fetal bovine serum)”’} & MEM ®jX|ol 3t well"d 79X & =5 96-well plateol] #f<F
g 5 IFNS dH o] gl iAo Alwk 3]st Alxeo] Hestglvt. o o
AAEE vushy] 98 TU#S ¢ar 3l Q1%F IFNa 2a%t IFNyE ¥ dd =2 AR5

o

o} 23l IENH wloleas ¥A] @8 Alxet IFNS 49X &3 vle]g]avt Y& AXE o
s

i

2
o
f
-
3
v
[@))
>,
=
offl
2y
=,
ke
jnsl
00
i)
A
i
rlo
BN
Y
2,
o)
=
o2
>,
Y
-
—
<O
X
T
=
)
AN
)
oy
£
ool
=

w2 o] VSVE o] Mo xelstgrt nlold A8 AHyd NESL dnAdoz #F3lHA
Hpo] ) awk golg AXSo] RF APHE v FEHg WE]I crystal violete® A A4ste] A
ofd= MEES Folahaivh

AAD IFNyE A9 dnlole]x S Holx ¢reta, IFENto|AE &njole] s &aprt 1}
S [e)

3 | = A% AA & @A ¢sre f %A

2
)
32
=
0
=L
2
¢H
g.
m@
g
[ije}
o

32 G4 E= his’-tage] g @l e @A) Fastgdriag 8).

g B2 2 A7 his'-tags AAZ @dwid o) puffere] e FHE ARE 1)
w37 93ke] PBS(phosphate buffered saline)®} Tris & ol 247 #2723 duids =
gnfol A% APE AT WISHA X E AZFAEFo]7] wiFol| dulda) e Fof A

Madin-Darby bovine kidney(MDBK)ol %= 7] 23833ttt MDBKA ¥XF2] 2 Ay
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{a)y MW {b) MW

(kDa) (kDa)
95 = 95—-
72 = T
55 — 55—
43 = 43—
34 3=
26— W N B S
k- —
17 - 17—

Fraction Fraction
number 46 47 48 50 52 WO g4 55 56 57 58 59 60

(c) MW (d) MW

(kDa) (kDa)

95 — ' 95 —|

T2 F2=

55— i

43— 43—

34— 34—

e T 26—

p— -

17— 17 =
Fraction .| J
paniber TR A4S B 60 Fractio" 54 55 56 57 58 59 60

a% 7. HPLCE §% 22 AAE AR FPIFNt($H9 ALIFNt(eHl). HPLCE
Fato] 23} AAE vk Fol elutionS & B BIES SDS-PAGE &Y ¥
ol silver staining #4& AHA Stk (a), (o) His'-tag AIA3A] o2 IFN
9] @A A e R (b), (d) His'~tag AAS IFNte] vl gA| A% &
WISHA 2529t 5dstlov DMEMEIAE o] &3F3laL, QIZHENyE @vpo]d 268 HolA
k7] W] 27k IFNa 2a%t positive control® A A3t A A3 ¢ [FNte 3hnlo] g
25 Tris &4 71302 39 IENTS 4% WISHA Z9 MDBKA £l 4] 5X10° TU/mg 93t
B2H9 A IFNte] A%, WISHA ¥ AE 1.5X10° TU/mg, MDBKA XA E 6.7X10°
IU/mg= et o2’ 9). 0|3 Ax= B o], PBSET} Tris §dollA o] B &4& 5
| ISHAZ 8.t} MDBKA oA © @& &gnlolyasS vepid, Zgla 2 A%
2e FrzxdqA ¢ IFNTH U 24 IFNt7)F o %2 ol A G E Qv
Hpol gl 2o Eolyl @A vhgow offd Futolyx ARE YEWE FAAE &
A3t7] & WISHA X9 MDBKA 2| Z+7F TENTE 1, 3, 9A 7 M s H RNAE 5%
3lo] Fulola) A% #AHE FAX MX-1 proteiniMX1), 2/, 5'-oligo A synthetase(OAS1)¢]
primer® RT-PCR3tth 2 A3 IFN Al Algtel wet 5 §F3d2 25 F7FshvthLd
10). @vpole 2% Ay} RT-PCRAF}E S3lA AFxle] tidwds T8 LAzl Ax3)
IFNTSE 83550 = A7 IFNG 22 AEsHE &40] = Aoz A=,
et 2 HFAA Foll IFNye IFENtol vls] A& duid &5rF "ojA]ar ofg7 A
=

AEA el BARAEI 3 AF Wolxi= Aow 3HolwQly] o

b
=
'S

O

U
il
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IFNTS AAste tha AFel o] &3ttt
[a} 1-1 1-2 z2 3 4
seoes
IFN IFN< - . /
His’tag IFZI':}( IFNy Ci);eaﬂaf v+0;;te._g (fma“a_e rol;leln ()cnnlrol ’ ’e . .-’
YRR X [ a.'.A’
e8es0s 000 { X NCX X
L O R RN 1 | ) (@)
RA A A X X R R 3.@?.@
000085 - 5 | ®sL@®.
200 80 88| A ORCORO
Seescssanss Dt
—_— i
29 8. WISH MEFA AAd 2 [FN a9 9. WISH Al¥5F ¥ MDBK AZFE o] &
gujolg A% AY. WISHMEZL A g A=xF AIFNS dujolgias AFH. WISH
96-well culture plated] Hfo|H2Z 7+ MEF@ 2L MDBK HEFDH)E 96-well
A 714 ko (114, 1-438))3} culture plate®] seeding3t ol 483} o9
Vesiculostomatitis virus(VSV)E 794171 © <9I7F IFNa 2a(1-1€) 2 Izt IFNy(1-29)
(119, 5-83)S negative control® A £ ol 59| positive control® 4735t
At A3 Holgls <17t [FNa 2a(19) z}z} 13 o 2 HE 83714 5Sng/ml, 50ng/mloO =
W o7k [FNy(22)E  ahujole] 29 €l 3-fold dilutiong E3te] 8|4 ate] Ae]s)
positive control® AAste] 7tz 180 = e B AFHe] Ae Az e 2 i
BE 83714 1ng/ml, 50ng/mleZ4-E o] IFNt(Z+zF 233 338))&= 500ng/mle] sE&
3-fold dilution E3te] gAste] A e]s} 1858 88)7k#] 4-fold dilutionS o] =23}
Ao, B AF7lo]l A Ax2Y & [FNE A vbelE =] FAls &ls 98 IFN A2
250ng/mle]  F% 13858 83714 ol wlolH 2~ AHYE A &2 (lane 49
4-fold dilutionS 3}o] gL, AFE9 1-43)3 VSV #4S A7l +(lane 49 5—88£)
g4 o ¥E Crystal violet GHE Zato off tigk SRIFHPE sIGle. Ao &4 A%
viable cell2 visualized} 312 Crystal violet 942 %3}l viable cell
visualize 31 2
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A Cc

1h 3h Sh
T 2 & # A D2 3o g . 9 S5 4

f | | .

e e e

28s

MX-1

|_....._ ..-“..._.-. .-.“-—-——' GAPDH

B . 3h oh 5

T 5 34 1 2 34 L3 3 4 RNA
e e

[—~= e e e

I% 10. Recombinant bovine IFN-1 induces antiviral genes. WISH(A and C) or MDBK(B) cells were treated
with hIFN-a2a(5 ng/ml, lane 2), B.T. Coreanae IFN-1(250 ng/ml, lane 3) or Holstein IFN-1(250 ng/ml,
lane 4) at indicated time points(l, 3 and 9 h). Non-treated cells were prepared as negative control(lane
1). After treatment of interferons, total RNA was extracted for RT-PCR(A and B) and Northern blotting
analysis(C).

4. REL LI = IFN9 w7 H 7}

AXF NS MELES] WE W4/1E PAFOEA A A PAA] G4 Lt
FEFASHAL QPPN o5 PHALI IS TEOE o sy 9% AAY nEx
Ag s, 1 540 wet FEEE SUA7]7] dske] B A9 xS AT

29 Az JAEAE fvkel Bgo GRS 7 HE SRR YA E RHT)e] dig
B7tg FdsAT. A dudS AR A, R, vid, 61d , do] Avk Sl 7 ¢
e gake 91ske] 19 11, 12 2ol silver stainings AT AT JHAEY v
A7 SAE st 4 2k " VEE HEo] @ uwd S o] &ste] SDS-PAGE: F 3}
Atk A7195S 8 gels silver-stainings &3t A4S 8k Fo| A|ztgd wuldo] kS

standard protein®] <ol W] w3} v}

923
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—.qurw ""'.. IFNy
s | IFNT MTT1 1 G

29 11 674983 5AA% AR nEd
20 QIEAE GuMEe 7 2o wehA

BE A tigt H7ME silver stainingS

I 12. 4°Colld Aoz nEH 29
SIEH 2 wlde] 77HE Ea Aol

3t H7}E silver stainingS E38Fe] 33}

o3 .0 O]’O:] ng ]’O %-
=K

. a9

Zhut E}-§-
HE 252(0) M A TAAx M FANZ
447 3 oy 671¢ 3Y oy 671¢
-20(4 %) 7Y 19 o) 7 1 ol
-80(Dee freezer) 6714 ol 1 ol 6719 o] 1 ol
-196(N A A 4) 671 oA+ 1 o] A 671 o] 1 ol

[e)
= oF 1dzdolglon, 43t 80T HAH AU F3f 196TCollA &AMHHE HEA =
671E W9, #Z2AXFHE BEAdE oF 1do|dtl dA7EA o] # A9 JAYHE 7
Eb @AV 481 oz ELISA 2 western blottingg %3+ A3 A=y}

= AE g Slske] 1-2d9) Y)zke] FAHoR sad Aoje AmAk

off

®ATe) Anz wol AxY wuAe] AHgel Qold WHIE F3 meste] A8Fo
24 Al 23,5 6 AFaAe] AT BAe FEe 4T F Y Ao, B8 oy o
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A7rske] 3AIRF b wwbalwE Al 250g9]  triladyle  H7RSEith awwkd W3 ol
8,000rpmell A 1AL Fot AR e S sh3lvh S ANE EobA 0.8umelA Y 5 WAl
A 1d3E BEstdth v e 04um FBEE o3 § 54 w7k W BaEksivh

Atk Egrdol A AAFE ZAsko] 100x10°
2] bml strawE o] &3}o] 0.5ml & 533 3L,
ol &3le] el xﬂZ:% A2 4T BOD incubatorol Al 2A13F &<t

J o) 2 80~85Ce] HAH AN 4023 Avleds 7
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ojy
e 12

sealing powders
W7sk ok W7k el 3
5 oA As] a3 PAste] FAULL.

® interferon # 7}

05mle] straw ol H7}3k interferon-1¢ %L v A 7HH &), 10,000 TU(TIE) 2 20,000
TU(T2:)% 7h7y 7t sk9d o

FAA A &3 HAF=E CASA system(Spermvision, Minitube, =Y )& o]-&3t] 54 4
e SAs A
@ BA A

TM3} PME Mean+tSEE el o Zhzbe]l it thsh EA 82 2248 SAS packageZ
o] g3ty &4F ¥4 ¥ Duncan’s s AAE HAISHA AL, P<0.05 oA FodAE A3

ATt
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19 13, IFN 9] Hvleke] wE Axle] 54

|31t IFN-E}$-10,0001U/ml %7} IFN-E}-$-20,000IU/ml 37}

Left : control, Middle : addition of IFN-tau 20,000 IU, Right : addition of IFN-tau 20,000 IU.

o, A@ s

(1) IFN B-5-¢ drbgo] AR e 540 A= 4G

F 5. IFN ER9-9] H7bekel] whe Ao $%54

Motility(+%54) progressive motility (2 3 4])
IFN-E}§- 371 average SE average SE
Control 30.1 2.3 18.5 2.2
10,000 IU 30.9 2.9 17.0 1.3
20,000 TU 23.9 1.0 23.9 1.0

Mean=SE : standard error, P <0.05

IFN E}-99] H7befo] mE Axlel L5420 1 59 2} ou] 2Rz EE 3@ Ao
IFN-BH¢-5 H7HeE Ao 542 di= 2vk s earel A Zh2 30.1, 30.9, 23.9
olom, AYPH AL Xt 19 @9, 29 d9atoll A 27 185, 17.0, 239824 A7}

L

Fol wE Feojde] gl

&L FAL doJA W FLI QrolmR o]F ¢3lo] Caffeine
o] A7 LEAS SN zIttE W al(Nyachieo A %5, 2010; Pelaez J %5, 2006), Vitamin

.
Mo
off
o,
B
o
i

B129] #A7l7F AEES FUiAZIvksE Bal(Watanabe T 5, 2007; Chen Q %, 2001), heparan
sulfate®] H7I= =0 FAELES FUHAZNYE Hi(Revel A 5, 2005;
Thérien 1 %, 2005, Romanato M %5, 2003), TGF-B¢ H7}7} 44188 SirzivtE B
(Odhiambo JF &, 2009) &< thdst 548 H7sk A57F 2a 5o Qo

N
oh
2
__)&l
T
oo
o
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A qofo = W8 = milk serum S0l tR¥EA A7)
Ha Atk 53 AAY FATIESS FAI7] fste] 2U2HE Fo] HUbHa Adv
(Purdy ¢t Graham, 2004). =483 § AAte] &3 FS7H& 915kl v Bl2(Hu &, 2010a),
low-density W&F% % (Moussa &, 2002) &°] A& Aok A A A0 dAi&& v

W= B3 A9 ¢l

wEbA, 2 Ao AakE wop Aol el IFN-E--E 3 7tshd
AEe Tl B v 5A4E flske] Ao Alx Al IFNe AAwe AHHeR
T olom, thE EatelA Mz vk gol A A} WL ¢ s Aon AnHT.

j}i
:10
:oé
oX,
s
g2
o
et
!
nS

2. IFN9] Ao 3t g

PN A% H7H) S84 B8R 918 A

>
2
r
>
ox

wel #ul 2 Pt

b
Hy

Fell A ovary AHFHAE fgte], FH/NFAI L} FAEwEEIIdY dds 283y
il

2
lo
=
<1
[
(ld

© L o X
jgl
x

HE(E 5
Bl ol APUR ojFlT
T WA AERE dAE Fldte] #dh U ek IVMDIOL Mg o ® 1~23] A g

¥ 6well dishell TVMDI101 #f<el-& 80044 #F3FaL 7} welld 2} 7H7<1 [ = =
A gk WS 20~40704 o] 39T, 5% CO.¢F &3t7t~& AF8-3h= Incubator(Hera Cell, %
D)ol A 222473t EF A2 AL e FrElal, dAErE 2 Fke G A
sho] Ae)4=gol A&

® A4S AN olF 20~2AT Fo AYPor BTHLE
dropIVF-10002.2 &7 Axzld ARZHA 2447 B¢t A9F4 S
20~2421F & A FA(CR-1+10% BSA)S.2 FAE ofFste] 27] wjde 243}
AIZE 5 A9 vl ke (CR-1+10% FBS)ol| o] &3lo %-7] wjds AAsSit

@ Aejvf ko] 4841z et} wl R (CR-1+10% FBS)O.2 WatE &3 § 7Y ~8Y A viwtzu] &
gelsto] o] B w4 ofFE Al

gl AAZ 5 FA
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© B Ao ALg3 wjkAe I 5 wjdd oz 10% Fetal bovine serum(FBS)o]

7}9 tissue culture medium-199(TCM-199), AAe] MA 2 AL54A-S 95 wgdLS BO

v 2kl (Brackett and Oliphant, 1975)9]4 FAAES dF WA IVF-100 42 AL&3%
z7] WS S mFae 10%2] BSAZF &9 CRI-aa, 7] w2 10%9]

FBS7} ¥3td CRI-aaE AF&3F3it).

S5 Z4ZF 19h 29F 49F @9 8o e ety Zhzhe] AL, AQTA,

= 8 dropdiel F7sle] HlFsaAT

FAAYE XtestE DAL, P<O.05 FEAA FoAE AAsA .

A
al, A

(1) Alvf g liol IFN9 H7FFo] vty A& v A= 234

3E 6. AlefufeEeiol TFNS] H7akol wi vk o] AL
No. of (%)

A7)k oocyte 2cell 8cell blastocyst b?aastfoieyit
Control 120 70(58.3) 52(43.3) 24(20.0) 21(17.5)
10,000IU 100 50(50.0) 41(41.0) 21(21.0) 18(18.0)
[FN-Zm} 20,000IU 100 52(52.0) 39(39.0) 19(19.0) 17(17.0)
40,000IU 90 44(48.9) 36(40.0) 15(17.8) 13(14.4)
10,000IU 200 118(59.0)  83(41.5) 43(21.5) 33(16.5)
IFN-E}-§- 20,000IU 200 112(56.0)  85(42.5) 43(21.5) 36(18.0)
40,000IU 200 103(51.5)  82(41.0) 40(20.0) 34(17.0)

#x2-test, P<0.05

.

A, ALE Bl v IEN-gvle) Brlgmens UxE, 1w BeE, 2w velw, 47
Gl A e FAEL A2 70(58.3%), 50(50.0%), 52(52.0%), 44(48.9%)0]N o™, YA E 7] vt

=

30



e ZZb 52(43.3%), 41(41.0%), 39(39.0%), 36(40.0%)°l o, wivty A& Zb7)
24(20.0%6), 21(21.0%), 19(19.0%), 15(17.8%)°lAoH, F-a&2 zzb 21(17.5%), 18(18.0%),
17(17.0%), 13(14.4%) <] A vt

.

Az, A } of v IFN-E-9) g7l &ekowy gz, 19 we)w, 20 e, 4%
G Tl A AL A2 T0(58.3%), 118(59.0%), 112(56.096), 103(51.5%)°] N o1, 84 %7
WAl g2 77} 52(43.3%), 83(41.596), 85(42.5%), 82(41.0%)°]l o, wjwrxwkAlge 7z}
24(20.0%), 43(21.5%), 43(21.5%), 40(20.0%)°] o, F-&&2 77 21(17.5%), 33(16.5%),
36(18.0%), 34(17.0%)°] L Tt.

H

Arbol A w2
ot 94 Fol smu} ol st Az Ho}
f o= Hrlske] wgsleiE

AolufvtL o] HAA TS 98 WA AN Hrbeke thdd =2 = A IGF(Shabankareh
HK %, 2009; Shamsuddin M %, 1994), TGF(Keefer CL %, 1994), o}v| =4 Sinclair KD %,
2008; Jung YG &, 1998; Sturmey RG &, 2010), MMP(Baka S &, 2009; Lee DM &, 2005)
ol e WS Havt ATt E AFelAE IFENS H7bsk Fsu el A A

Tl A dFE vAAE FdAR, A WA Fabgel tE feid o

2 BE, Y3 o] & strawdlol IFNI +%
HAQNA FA, HE, 71& AR oZ HE
3l A-9dx ~2EZ Yo A] TFENo| AT falgh 93 v ¢ gls Aoz AlRHr

e, NS B A G U WD AFUA FEO2 4] AT PR22A,

XN
2
n i
I
2
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7FeFel
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Dacy

HA7LgZFo 24 thx, 19 TU, 249 TU, 4% TUTol A 9] =

IFN #ate]

65(54.2%6), 16(59.2%6), 12(44.4%), 12(50.0%)°]

77}

[eYie]
=3

13(48.1%6), 10(37.0%6), 9(37.5%)°]Att. H=3H IFN E}F-$-9

)

A7l ggo e s, 19 1U, 29

65(54.2%6), 20(69.0%), 16(57.1%),

way
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F 7 FEHAW N H7bFe] wE el A de] AEa 538

No. of blastocyst(%)

A7t =4 BE -3}
Control 120 65(54.2) 45(37.5)
10,000IU 27 16(59.2) 13(48.1)
IFN-7t=} 20,000IU 27 12(44.4) 10(37.0)
40,0001U 24 12(50.0) 9(37.5)
10,000IU 29 20(69.0) 12(41.4)
[FN-E}$-  20,000IU 28 16(57.1) 12(42.9)
40,0001U 28 18(64.3) 12(42.9)

G 012 Y 2EZSW ek FAY

sxy’~test, P<0.05

il

2 Qe g AL AAsdHE wwEe) 54 g3 HHol fa JFe vWAA 2
ATk EAD AEE TS 9 SAAAC] Wrhshs T BA2A IGE, TGE, b ik

et 2 H3(Hasler JF, 2010; Yu XL &, 2009; Kaidi S &, 2001)7} it} Al
A AeugnAe] NG 70 sAde] fald d3e nAx e AT o], B
ARl e EAE wiol (35 ) IFNS drlste 52

BEE Fakgol e Fad e vAA Fevs As 4 v

o

E3 g 14904 B sk o] FEAUl IFN 40 2 BHE 3
Srieh o ER 9 Ashwel wAgle] SAWIME 2 FEvze] dut AwnAdd A5HD
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FoME A4

o]
-+

Z 7 e}

o

O
i

°f

=
[¢]

=33
o

—
o

o

ual
=

129} 2t} Day6r,

40.0%, 48.4%, 43.9%°]Rq o, Glitol A

&3} TFN9 &+
Day7+, Day8ito u}&

fveel

+

7}

Zy7y 62.5%, 71.4%, 55.6%°l9ow, G2uolA Z+zh 42.99%, 74.2%, 66.7%°] 2.5, Tlarol A

7y7¢ 50.0%, 60.0%6, 60.0%0)lom, T27ol| A Z+7} 57.19%, 54.7%, 42.1%°] At}
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312, IFN A o] gEol A A kg S Ad o] dildl wA= gk

Control Gl G2 T1 T2

o4 Q4 A& o4 4 g

[

R T

& @ F & @ (F) O @ (O B (F) ) B
Day 6 15 6 400 8 5 625 7 3 429 4 2 500 7 4 571
Day 7 95 46 484> 28 20 71.4* 31 23 74.2* 36 18 60.0° 86 47 54.7*

Day 8 41 18 43,9 9 5 556 9 6 66.7 5 3 600 19 8 421
*G1l, G2 ! interferon gamma 1%t 2%+ IU ; T1, T2 : interferon tau 1%, 2%F [U

#+Different superscripts in the same column are significantly different. x’-test, P<0.05

W9, NS B5ol4 A9 IENS %79 4713 b2 Day 6, 7, 89 JAEe gehe]
R el wste] fro) 4o BROHP005) YEE BE TN E FAE 2L
2

ol IFN vt 19 2%k TUZ Day 7, 8o &&0]2 3= Aol dA&S =4 4 ASs A

woageh ol Fuel Aol 799 A/t 64 89 Ayt FH0E YNgol
%rhe Wal(Hasler, 200107 Stk GAES ol A A9 o] 4EIE 5 ol 2916 o5 FFL
=]

Control Gl G2 T1 T2
o] 2] Al Alg o2 YAl YAlE o] A YAl YAE o] A YAl YAlE o] A YAl YAl
A 5F
& @ F & @ (F) O @ (& B (F) ) B
A 100 48 48.0° 43 29 67.4° 45 31 68.9* 38 18 47.4® 99 53 53.5%
B 13 3 231” 4 2 500" 2 1 50.0® 7 5 714* 12 6 50.0°

*G1l, G2 ! interferon gamma 1%t 2%+ IU ; T1, T2 : interferon tau 1%, 2%F [U

#xa,b Different superscripts in the same column are significantly different. x°~test, P<0.05

i GATFBE wWE gALS tEiolA zh7 48.0%, 231%°lem, GlwelA zhzt
67.4%, 50.0%°190.5, G2w-ol A 2+zt 68.9%, 50.0%°] 9101, T1wolA 22t 47.4%, 71.4%°]
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o = IFN
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o
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o
Ho

il

A

ojy

W7k

¥ AL progesterone ¥

[}

JAEl7F A, B 2 Cs oA 27} 54.2%,

Z

el &

o
=
X 31(Niemann

-
1.

1983; & &, 2004)3L 3FSit). o] ¢

=N
[S3N)

(A
42%

1y

[e)

9]

of
7k Aol 719

=]
o

o= T

1985)% )t}

[

=N
O

60%¢] d&s HEFHTR=

wl
=

]

3

Foll AEtel ¥

o7

B

3

—
o

]

=A

E]_]_'

1 o
= e

interferon—tau =t

-
1.

A 417

i

A

%

1999). A=W

fele] ojmz wjo}

L=
O

3
T

o (Mann GE

3l of

3] 16¥97}A4] interferon—tau

7] 4]

ol
&l

Az A

lez]
RS2

Az

IFN-tau

i3

isH
t}(Leung ST

Nfo

2000).

L=
Oy

o) 1=
5 1.

3} A

B

Neg 7

Gl G2 T1 T2

Control

) F @ B P @ ) ()
27 48

(%)

) 9

28 58.3%

27 11 40.7°

29 446" 23 16 69.6° 11 40.7°

65

48.4

12 66.7 64 31

18 12 66.7 18

15 625

40 46.0 24

87
¢ interferon gamma 1%F 2% [U ; T1, T2

O =
T

. interferon tau 1%F 2%F IU

*xG1, G2
#xa,b Different superscripts in the same column are significantly different. x°~test, P<0.05

3

=
=

149} 2}, 3

oAl Zhzt 44.6%, 46.0%601 AW, Glael A ZH7E 69.6%, 62.5%

[eJife)
e

]

[e)

W IFNY &

o

fveel

+

s

o =

o}

o)
=

o G2aolA 7t

2l
ol 77t 58.3%, 48.4%°] At}

]

[e)

!

u}

b
_ZTI
o

40.7%, 66.7%°] o1, Tla oA Z+7; 40.7%, 66.7%°] e, T2+

7}

A7}kl

o141 A]¢] TFNe] %79}
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% Az 7ol
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= T 73

Bof IFN #wub 19k 2% U

2 A,

(Ghafouri 5, 1980)& Holy &

oF

ﬁo

=N
[S3N)

1982;

=N
Oy

ol (Pope
}53 vH(Campo

<]

A

3l o} AEHo] vrha

Aol o] progesterone &%
[e)

R

4, Azel 3

Agzte] ol

il

°
pad

1

=

sk,

<]

o %

Nob A2t Rxsi 9l

*

5]

5

1988) 2k

o] Ag7te] ol
(6) TFN 4 &9

Weems
1983).

=

=

el
o}

W IFNY &

o

fveel

+

s

i

o}

o)
=

o G2wolA 7+
A Z7+ 55.1%, 40.0%°] 1Tt

<7

o}
]

JIL

_EH

il

°
pad

(%)
40.0
[ /\]_ =

T1 T2
%) &) )

22 51.2* 107 59 55.1*

Zad BT E A

) 9
43

(%)

G2
29 70.7°

41
. interferon tau 1%F 2%F [U

=

A7yl w

) 9

o2 E=:9Fo 1M (P<0.05) TH

(%)

Gl

off 5] Z}7} 47.39%, 33.3%°] e, GlaolA Z+7} 62.8%, 50.0%
27 62.8%

43

70.7%, 42.9%°] 0w, Tlarel|A Z+7; 51.2%, 50.0%°] e, T2+
CRECY

s
(%)
33.3

7z
o141 A]¢] TFNe] %79}

Control
131 62 47.3"

21
¢ interferon gamma 1%+ 2% IU ; T1, T2

) 9

o E

4
*G1l, G2

#xa,b Different superscripts in the same column are significantly different. x*~test, P<0.05

—_
1o

—

<

o
Ho

i
vzl

X
X

27AE Hol TFN vl 1% 2% TUE

oz Alrdr}

LHERH O] 1

KeN
=

18

A
1l

]
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(7) IFN 53 &9 FFo| A o|AAde] o] v = FF

TG IENS 5ol 2 g9 oA de] wi e & 163 Zv &, 9%
o, 7hea, Agwe] E JdAlES 46.2%6, 48.9%, 0.0%, 48.0%°lR°oH, Gl
ol A Zb 2y 72.7%, 50.0%, 0.0%, 0.0%°] o, G2l A Zk2E 0.0%, 68.9%, 50.0%6, 0.0%°] 31
o, TlwolA Z+2; 0.0%, 0.0%, 50.0%, 57.1%°] e, T2aA z+7} 0.0%, 0.0%, 50.7%,

o2 Ao AA&(77.3%)°] ASHABY} =vHSchneider 5, 1980)% Hialeb= &8 A& ut
2 oAalge] Aol7} ¢th(Hasler, 2001; Putney %, 1988)3L &Fduf. Hdk 25T o] 4e] 7|&<
o A& FATAL THo] Y J3FE v FIv= Bal(Tucker, 1982)7F vk &<
Bjate] Ao WAl o] wolA ZojF Ate|rt vhE Al vl L A o] FAY o]
A

NE & ATl =, 1989 eItk st

o

=

4|
—
[@))
=
Z
M
n
o
o
©
ol
offt

[e3

144 o4 A" el Qo] MAE Fg

= (=}
Control Gl G2 T1 T2
o4 4l Q& o4 4l AR ol 4l g ol I daE o4 Al A&
0144714
) @ O @ () HE @ B @ (O B
o 39 18 46.2° 33 24 727" 0 0 0.0 0 0 0.0 0 0 0.0

oAF 88 43 489" 14 7 50.0® 45 31 689 0O O 00 O O 0.0

7he o o0 00 O O 00 2 1 50.0 38 19 500 71 36 507

L 25 12 480 O 0 0.0 0 0 0.0 7 4 571 41 23 56.1
*G1l, G2 ! interferon gamma 1%t 2%+ IU ; T1, T2 : interferon tau 1%, 2%F [U

#xa,b Different superscripts in the same column are significantly different. x*~test, P<0.05
BT AsdA ogwe] W AgTrthE dage] FolA0E FeEohP<005) F

=
ubehe] A9 7, 899 o ho] setisete]l A& AT QurAel Ao nE Aok

(8) IFN A3 &9 FFo| A WHUHFo] YAl A= &
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o}

ol A 242} 48.0%, 50.0%°]1 e, GlitollA 22t 67.6%, 61.5%

T

65.8%, 77.8%°]} 0w, Tlarol|A Z+7; 52.0%, 50.0%°] e, T2+

ol

1

Z

o)
=

o G2aolA 7t

ol A Z+z} 52.6%, 53.3%°] vt
2 ¥k ok (P<0.05) T

o

o4

o]
T

o

Gl G2 T1 T2

Control

o

s

=

(%)
52.6
53.3

51
8

) )
15

(%)
13 52.0 97
10 50.0

®) ) )
25 65.8° 25
77.8 20
. interferon tau 1%F 2%F [U

(%) F) F)
38
7

23 67.6
61.5

) 9

34
13

(%)
48.0°
50.0

2
¢ interferon gamma 1%+, 2% IU ; T1, T2

) 9
148 71

#xa,b Different superscripts in the same column are significantly different. x’~test, P<0.05

*Gl, G2

2193 22 H=

Fin Apge Hots o

<]

=
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A3 IBR WA
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o ¥

oF 4u[ 91 1:16~1:1289] = o]

=14

o
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b
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}HPospisil

OF 1=
5 1.
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kel
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A A ¥HKovacs %,
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7ol
N
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o
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B
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1.

1l 4]

I

b1 9

S

t}(Nettleton¥} Entrican, 1995; Oirschot

FA oz o

KeN
=

2 (BVD)

7z vl
-

Fol e 2

Eans]

1

3
T

T

—1

2003)Z Ho} AT o

belet.
T4 ol (Bolin, 1995), ?1&F+4 4
5,

<]

3
=

1999)aL

[S3N)

H. 32 (Kovacs

I IFN9

)

fveel

+

s

44.4%, 71.19%6°]

1

4,

1

4,

F 42.9%, 49.29% ol o™, Glitol A
- 65 -

54.5%, 72.2%°1A oW, TlarolA zk2b 50.0%, 51.3%°]3le.H, T2l

=

4,

Ao, G2l A
A 27} 40.0%, 54.6%°] 3}



Ao g E=FoH(P<0.05)

ojn

(%)
40.0

T2
) )
15 6
97 53 54.6%
of sl & A

e

(%)
50.0

20 51.3%

. interferon tau 1%F 2%F [U

T1
3

shoof

o heid 2
[}

) 9
39

bz 44

(%)
54.5

<]

1}

G2
26 72.2°

=

B

11

) )
36

1/29]

(%)
44 .4
ok
=X

G1
CRECY
38 27 71.1°

(%)
42.9

49.2°
¢ interferon gamma 1%+ 2% IU ; T1, T2

Control
) )
12

28
124 61

ZAL 2

#xa,b Different superscripts in the same column are significantly different. x°~test, P<0.05

*Gl, G2
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i

@ TFN= 0.25ml ©]2]& ~E=Z9o]| IFN-7v} 29 &9, el-§ 2%
2%F @91 E o] 2§ Hr]ofq
@ IFN®] Agf F4L Hx
Ag el ekt

91, IEN-hv} 2%b+Ef--

3} , sAFAD o] 3 IFN-#v) 2% G(G27), T Z2FA T o]
A% TFEN-EF-¢ 2% @9(T23), #2574 e o] 2% IFN-7vt 29+IFN-ER- 2% @9)(G2T2

H#£3e] A5 progesterone #2430 A-¥-3)Sl v}

® A 2o Agd WAt A5

Medison, Korea)E &3}
of AAE 7] =3,

® ol F 3090l 2eUAAE UAG] Fuhde] 2est GPor dABYS FaArk

(4) FAZ=E EA(EZEA2HE ELISA)

O 96-well Immunoplate(Nunc, NY)& £H|8F t& 1 ng/ml 552 ZZ7|AHE s
capture antibodyZ PBSo] 343e] 100 pl® 92 v 35 Alo] AF2oA W3]
coating 3tk Zd o]|E 9 capture antibodyE Al A S 9o 3% BSAE X 33= PBSE 200
ul golE v 2ol 2A13F F2F Baste] blockingdFSA T

@ €4 Y ZEAZHES 5457 st A4ES 1/6% PBSE A8k 100 ul? wellel %
o] 3L Ao A 2A)17F F<QF HIHEle] capture antibody©ll binding Al #H Tt 19 tween-202 ¥
33lE PBSE o839 7 well2 33]o] 23 @23

@ " oEsty ZRAAHE it detection antibodyE 0.2 ng/mle]l v== A3 vpe 7}
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wellel 100 1 2& g ALolA 242 E<F bindingA Ath thAl AAE ﬂ
Streptavidin-HRPE 1/50002.% PBSel 3|45k} Zb wellell 100 ul¥ 92 vhs

7} binding A . t}.

@ YA d2E 33 4333 tetramethyl benzidine(TMB) solution-S 2+ wellel] 100 pl® 4
< U 108 7HgF 2As Vivgel 5 @do] SRl WgEa W Foll 1IN HaSO. &9
2} wellell 100 pl® 2€€ v} microplate readerE ©|-&3F¢] 450nm 3ol A optical density
(OD)gk& S48kttt

m 3

_40::
o
iy

_I_/
Hmn

N

(1) AW IFN FH0o] A Fejol vA= I

WAF7) 0] 7de] FAFATS o]2F IFNS Fr7ld oz AFUz FY3 5 Ao o
a2 Wl #e 259 AN AHS 19 26, 27, 28004 BE npel Ze] D y7ﬂhywﬂ
A1e] gA 9 3} %

G2-1
#7120)

G2-2
(#¥1839)

G2-3
#7117)
[941]
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a9 27, AW FA5ADH IFN ¢ & T279] 285 94

Day7 Day10 Day16

] S e

T2-1
(#2948)

T2-2
(#2783)
[941]

T2-3
(#1863)

G2T2-1
(#4384)

G2T2-2
(#4385)

G2T2-3
(#3208)

hzTo s Aol A-ER e Aol Day 159 224 W E v (follicular wave)o] &
= 2ol A= ol gk o] HolA| gkgkrh g i 1994 H= up
A3 Day 219 progesterone® &% W3 T2 oA +=
Aste Al eFskrt ol# g A= IFNS] Fo] FAAxZS HPS A=

w %]
FA e g s AV FAFH, B3 5EE FEE A BE A5 AoR

i)
i
s
ot
uj
%
2
>
mal
=)
oF
o
ol
ol
2
Ao

[8& FomH
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& 19 Al IFNS 2548 25 T e 34 =22 Wst

progesterone level(pg/ml)

Code Day 7 Day10 Day13 Dayl6 Day19 Day22 Day25 44194
Control #4908 2,479 2,229 3,378 530 252 110 240 "] o] 2]
#4909 1,630 2,760 3,620 2,890 140 290 680 w| o] 2]
#7120 1574 2,060 3,059 1,864 86 69 244 X
G2 #1839 1,035 2,566 2,537 2,462 245 170 803 X
#7117 3,787 7,719 9,374 11,302 9,090 10,031 8,402 JAl
#2948 1,455 4,206 3,845 3,601 393 429 1,093 X
T2 #2783 2,961 3,482 5,070 7,531 4,761 5,681 5,561 dAl
#1863 1,766 2,731 2,694 949 216 388 630 X
#4384 1642 1,557 1,524 2,079 782 94 161 be
G2T2 #4385 1,011 2,156 2,719 3,357 2,437 2,268 1,329 5
#3208 1,408 3,827 5,383 4,892 1,170 200 339 X

*G2 : IFN-gamma 2%+ IU, T2 : IFN-tau 2% IU, G2T2 : IFN-gamma 2%+ IU + IFN-tau 2% IU.

do| FAFATS o|AF IFNS F7H 02 g FYF FAZE2E 55

190 A ®i= wpe} 2o} ) F oA Day 7~Day 109 progesterone &
e YAEA FA¥ ol Day 130 F71elAtt7t Day 1658 @A 8 4o A48 Bddh
G2l A4l Day 109 progesterone &%= Day 79 <ol vgle] 2v|=2 <7}= o] Day 139
Z Ao o231 F7}E progesterone® ¥ E3= Day 16714 Day 79 522 X387t &
3| 7FA3FA T T2T oA Day 109] progesterone &% 9A] Day 79 F==ol H|3lo] 2v) =
S 715 o] Day 139 #HarA]o o]213 <74 progesterone®] % 5%+= Day 167}%| Day 79 =
o7 FAFYI 3538 @AY i G2T27 94 Day 109 progesterone &% <A
Day 79 4=<tol v3le] 2v|2 <7} o] Day 13¢] Harxe] o211 E7FE progesteroned
== Day 16714 Day 79 o2 A0 5438 Al

O

LZEALHES Hote AL wde] wAe Ads fl& e Fesiy, wAFr]e] |
|4 ZEA2HES Aoz Agte] #ofstal 1 vg At 2AEs 7] wEe
A ZA ZIEH(Spencer TE &, 2004). A4, Z=A~HE 289 <&, IFN-tau, Ejrt
lactogen¥ T2 Z(GIDS T2 AsA 7| FE FA43 5L, oA A Fo A-gu
Aol g HEAoz F3d 7|%5g 2 (Spencer TE &, 2004)

%

2,

Hjob= ASuiete] W e el SAEL FEA e SA R o5 fREE
PGF2 alpha®] #H]E 9A3}aL prostaglandin 3H A Q1Ae] fr=e] o3 A &aE ==t
(Mann GE &, 1999). A &34 SAsh= 582 A Z2A2dHE ik g gy
Aar, WiFS T ZAAEES] =& A 52 A7) Fehe ZERAAHE ¥ 52 dAA

Bt iﬁﬂfi‘jr(l\/[ann GE -5, 1999).

2

1

_

710l A #lole] interferon—tau AAF A&} Ei= ©
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doFoll Al AFAAUZ F9H IFN-tauts A H5roz WE5 o] AU ISGsE
sl WENE fAYSS 53 3AL3E A2 (Bott RC 5, 2010; Rebecca C. &,
2010). IFN-taus A& o] 2&ate] od2EZ7 @ SAEAN FLAS 93 F4A4 AAE
AA G AL A A& WAUS dES Aol PGF2ae] FA&s e WES A
@3l7] witol A, ZEAAEE FEA IHdE AEgS PAA @i=thHBazer FW 5,
1997).

IFN-tau A 2]A] 1A kol A Ao 7S dgA7= a2d e 2id =
slont hdt Ay WS o]Feojuy] A= ddH R &
o}7} B2 3lthChen Y 5, 2006). W¥e] IFN-alpha®t -tau F7H4 =57 $d7te] &g A
R Fo s W WA gl AT S ek, IENTS] A5 <
B4 58 Aestd drieprlnvs diE O A4S 553 TdsEed dtH(Green MP
S, 2005).

rlo
ofo
ol
lo
5
Z,
—
rl
to
<

3l Peripheral blood mononuclear cells(PBMCs)& WA 7] 3-4YUol] o] F3H S
u 9lalgo] F7}8ar, PBMCs 9 lymphoid cellst o] macrophage—
colony stimulating factor®] dAFEFo] FH-3lal, Bolx Aoz AAHA=Y, o= A dl
=9l PBMCs FHo| Agsd& 7Adstal sfote] 7R3 FX387] wiiLolzta &t
(Atsushi Ideta 5, 2010).

Aol Asel A wE vhs 2ol hETel wste] NS SAFHU} TFOR o4
& 5

==

B
g0l % progesterone F%E "¢ A FUEEoH, o1 S
| A

AHE a2Ae Wolvh 33 G2t T2xolA 44l Aoz #Add 2% 52 58 14
skt

ol#13t A= ¥ 1994 B wpe} o] IFN F7ke]2] & 9al Ago] ¥ ¢ Fe-9o
ANE FASTEEY] F7heE B8 1 ool dxaed uste] A EE AL ofvfx IFN9 F9]
o] FAH YL AA ] HF progesterone TS FAFH7] WEd Aoz ARHC. 2 A}
o FAbgE A=A A IFN-eR-¢ A Fol7t FAAMEY HaS AATFo=ZAN 3
Az 2E FE& 94713 FA8H LA AAE JAgeaL skl

3. AgUl IFN T4l AU vAE A= A

7 A B
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Al TEN F4ho] vl asel MA: e4e Frhs] el A5,
. Ay

1) Al vAB=2] AFH M F

D AZNEE] AHE A%, 925 7]
W o dig G FUtE Al

-
[N
it
o
juls
o
o
£
-
=X
2
o
f
>
_>'/4
o
8
o
=
>
of!
=

]_

2
e

o

2) AF A=) g R e

O AMF, A", AdE FARE T 0mlE FHdez AfFHske] dgnjd] g 5 37T
CO; QlitHlolg ol 24~48A13F wikstslom, gdd AeEsE ALtedvh

@ F49 7t AFonne AR YES 1FD A catalase testE A5 T,

(1) IFN 9 AW FH4A Al v B A= &

IFN #ab 29F TU(G2+0), ERS 29 TU(T2)E 3A 749 Aguie 91 & oA 94
38 AFULE F AR AFe T, G, T23 Z5olA dAHA &gkt B A
To] Az Hol AUl HAA AES] TS AAstE afY 71de] AU, Ae
of FYE IFNo|] Az B43% P54 oz 283t vAES A= 2oz Andrh

S, el A2 e, FA oA, BAY] A AR olshy, Hol A4S
wafete] Z7ajelAbd S fUlskE FR 8UCE AN Jon, Fad ¥ HAEEHN
+ vlo] Y A3 = (BVD), IBR, T, =477 & & F It

ek AR E 49 Frlol A, S oaureus FH AI F2 ECs WYl IFEN-yE 4§
st 3 FEe dAS Had AAAE & Azl Aol Ao ®E dERdT S oaureus©l
718 AsAdTd dadantgo] AlAgle]l Abghe] AUl Al ol Ao A EEE Al
223 wiAYSES S 534 s8I d FHAd S, aureus #H Al tigE Ay AlE
B3% 335 7 (Beekhuizen H &, 2007).

N

B oA7e) Al IAFHAA IFNS vlol# s oAgo] FRE wleh o], IFN-y= Abg
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] T ) M| ol 4] 9] Staphylococcus aureus Aol et A S A3, o= He4<l
%A 74 (proinflammatory) 218 2 WA A er2&(intrinsic  antibacterial activities)2]

o] ¢Jstt}tar 31 tH(Beekhuizen H van de Gevel JS, 2007).

ne
ofN

[e]

14
2

% 29 IFN 9] gl 9 = A MA RS nj sk A=

control-transfer media I[FN-gamma-2%+ IU [FN-tau-2%+ IU
48A17F v S colony WA 48A17F wl%F colony W &4 48A17F ¥l k3 colony W EA

Webd, B Qe AstelA wi wiel 2ol AF4A LAY o AA6] NG AFl
FEOE F9 EE olqshi A AT dold] tate] Az VAR FHS Aol

ol o8 ARE AL Acw Amnay.

7). A3

aci

Loy 3|
i B |

Al IFN Fo] e qto] vx= e F7hsk7] fAske]l gl

B @R #Hl= a9 1000mlel heparing H7Fsholar, A K
10% 28|d g e =os FH|stgloy AMEA A2AER 7F233 ).
@ ¥A = whF o A #o] &oldte AW ANEFE BAs A, AW viHE
AAZE T HE lecE 5T AEFS A A
@ WA 10mm 7HHHE Aol 49435, 108 34 % povidone iodide 1000mlE F4 3 w4 =
23] ol wrEaHA ANY 2 FE AASI T dolo] A A AdSF 1,000ml= H



o Zugelge $A8) BTl A F AW TNE AARI, GFRE FAdGE Aol
2y 450 2% FAAEAL TmIE ALgee] Arel HAE AN AT
@ Aol @i 2 AN 3way & FAL A5RE AFAR AR FAE G5l o

i

® heparin®] 719 A 94 2% 100mlE 30~50ml® 2~33] UFo] FYi} 3FE vrE2ed
A Ags BRskal, FYE v seEs ASsh
® A&t 7o AH Aoz HAAEYL F5d 10mlE AGste] Fdo=

ﬂo}ﬁ ”é**ﬂﬂ T A=A AAE flgte] HdIHE S5l

~{
2,
flo
4o

o
0}»\5’— A& U] IFNJ FRFE 457 et A de 75 20T HESST
® A= Wright-Giemsa 945 3193, 35 U&= 1mld ¥2&g9d 9wa4 73 HGA}

- -
(differential count)E AAISFATE Zhzhe] AL AL A el AA e T3] #A- 3k

IFN9] zbaul FHA Al Wd o] v xE d3S 3 209 2ok IFN @9k 2% TU(G2
), Bbg 2% TU(T2) & A 799 Aol 998 & A 9ol 3 Agl&E] £
e E2T 82ml, G2 92ml, T27 99ml ek, w3, Wl i A zbel A wd EHZ%l
Alé‘jil REOA ZFTge] v & xol7F FalEkA eskth e, tiAl o] MEEe dx
ol A Z7F 16%, 23%°llem, G2l A 27k 3%, 0%l on, T2wolA 7hzt 28%, 2% &
M G2iro] tha wrort

_\7\_1‘

—_

3E20. IFN9) A2 F9A A3 W3 A

3] 4= (ml) HET (%)
4 A FF A FFT FET AT ERF G¥T gy
1=} 54 4 - - 80 16
Control 100 82
ontro oxF 38 9 _ - 77 23
G2+ 100 b 49 92 . - : > :
- 22 53 8 - - 92 0
122 50 0 - - 72 28
T2 100 _} 99
22} 49 9 - - 98 2
+*Z 77 100ml 5 13k, 23fe] 345 <
w2 Y = (total count) @ A&

2 329l Iml ¢ W PS5
1+

wxx 7P A 2H(differential count) : 3t = R W1 W E-S(%)
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9] g ExE zEEFHoR A" AotHHunt JS I,

b

NAAEE BV BAFAV-T T Al F7bskal(Huang &, 1995), A4S w
Agdf 2 o] F3H (Hunt2} Pollard, 1992), ol 2E 27 W= CSF-1, GM-CSF$} 22 JAEZ
A=A Aa A 247 289 o]FE HXI T (Hunt 5, 1998; Joan S 5, 1998). o4l
Z7] @A A A EE CSF-13 GM-CSF7F €484 28 ol ®= AFze] =238
<3 tHHunt 5, 1993; Hunt®} Robertson, 1996).

WA A Ee] e TAFA - BAA7S Ao S407 dadta A= o
A E] 9L dAe FrGA F AR = X o] WA F ZERAAHELS JAEZT
o Ml w7 wel ZEAsE Rl WAME olFE W ZRAl s E ] A AL
olF& HWalste A (1) 54 AL 545 A F8AAH ofF& FXste tAAE &
Aol gist AFAA T2 ddo)AY (2) Ag FEA A A (chemoattractants) 2] 7F4 2}
A#FAY 3) s 28 AXY o|FE Asli= Fas ligand9t 22 #A1E9 Hd S
T2 7171 WEd 5 A vH(Griffith 5, 1995)

NAERANE PAME &A profiles R ZEAAHZES HAAE AAFAA profile
< 23 (Hunt 5, 1998; Joan S &, 1998), ZZAAHELS A& H]¥AM ¥ (uterine mast
celDWe] INOSE 3tz 4d3H(Huang 5, 1995), T2A2HEL WA A2V 84 A¥XE =
ol % 9-& Asl gt (Feinberg &, 1992).

T3 Nitric oxide(NO)&= S 38 AL F2 AMEZR dX T @2 o] At}
AR BAE VHAE F donz Aok e ded A EAT dfvbold. aguRR
ojAL ZEAAHEC o] BT EZY ALE A= HolA dald #HEste Y
3l EZH|Eal AAAR] T84S 7HA L A Hunt §, 1998; Joan S &, 1998).

2 Aol M IFN =94 Day 99 AbgWl W32 AL s AYgs AF3 o H9A

b S
WAgRY 9L WA %S ATW FPA /)% wE A/ A ¥ Ao mel,

Al 6 A A7 IFNe A o]2] 714 /%
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219, "5 7]8H, CIDR

%

PGFa,

0
Bl
G
K
Gyl

)
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o

Gl
alo
)A

Ho
%o

Ho

0

P

7o

fveel

il

of
fvze]

X
il

BCS

olo

"0

g

Mo
Hn

212 202 68 114 156 45 225
22

58

of

ol

174

53

121

152

174

of
o

(4) TIFN 9] 4]

ol
ol

o =
T=

gtejo] Wey 050ml ~EZ

+7F 2
A 27] 2&

owt &9l o] IFN 7w}, €

aLell A Aol w4l

)
=

1
o

o

—_
o

ﬂo
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ARskelet.

=
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1) TFN AR 9] &5

-

7hel QS 551%CE 7k 1, 2 242 64.7%, 49.1%)°1 %

&

i

o]
-+

ol

A& 61.3% (571 1, 2 77 63.8%,

7}

o IFNY]

A&& 337%(F7H, 2 ZH7F 31.3%,

188 486%(%57F 1, 2 Zk7) 435%, 45.9%)°] L),

oRY

36.8%), A& 5712

oy
<7

o}
]

IFN3} ool F& FUH u}

P

o
N
olo
™

2
<0

7). (%)

). (%)

(%)

fveel

G

(%)

fveel

T+

Mo
ol
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o © © Lo
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® | =
\7) ~
—
[a\] . D~ .
< (@)
™ © ™ <
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—_ —_
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do | o
oF
o

49 111
181
(61.3)

(55.1)

89

15 23
46
(43.5)

(31.3)
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>
8 .
o W0
<t
N—
—
©
©
<+ 3
— O
o
N—
o0
o
[aN]
—_
N
Ho
—
of
=)
ﬁo
N—

29° 107 52°
(33.7) (100.0) (48.6)

86
(100.0)

3h1), IFN E-$ 1%~2%F [U/ml W/O(7] &)
#xa,b Different superscripts in the same column are significantly different. x°~test, P<0.05

<

«[FN Zv} 19F~2%F TU/ml W/O(

o}

Bol IFN #vte] ARg-o] vl

Ao 7 E=kotH(P<0.05)

o}

oln

—
o

nhsh o] ¢1E 4

2204 K&

-
it

o7 FUTHP<0.05).
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L=
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t}(Robinson RS

&
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REEE

A, AZHE ela wjoh Aol

5]
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3
T

g Ao
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<]

A A
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=

s

)

(@)

e

o
X

N

X
N
e
o

o} Al

KeN
=

3l (Ealy

=]
=

Agto 2 M
(&)

2009), A= WA

= Ao® Agdrh, w3 IFN

=N
[S3N)

<]

7}

=

[s)

2010; Murphy SP

[S3N)

Biale Hol ¢algol

=

-
1.

} (Jansen RG

t}H(Thatcher2} Meyer, 1995)

<]

[ezR1 NN
Ta s

il

°
pad

-

=

AD®} Yang QE, 2009), progesterone?)

(Bazer FW

b ek,

<]

5, 2009)aL KAl

=

o0

A

(2) TFN

=
T

ako] Aol

5

)

7_51

7}

71/3))
9179

717

=

=

1/3))
A A2 72y 44.8%, 53.6% =M, 13 FU

222 IFN
<)

_“Sf_
)

:

H

IFN EF$- 1%F~2%F [U/ml W/O(H71E)
(o]

49(44.8)
15(53.6)

&3HT),

e

107
28

qll ~ER Q9 [FN ~ER

(71

)

w3 FUL
s [FN 74 19~ 29F TU/ml W/O(
wxrx?—test, P<0.05

71 o]
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=
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92Tt

S

ApF ol o] 4
@ IFN

straw &

27 IFN

&

7ol

=
=

NEEE

o ANEE AL &

=]
-

bele.

S

W ow Aol o4

of wet 13

peae.

A&

IFN &% #7}

W

ks

ca

o
Mo

o}

ol Al Z}7} 46.2%, 58.1%, TA45%EA 9491 A}o] 7}

14

(@)

5

Ho

30.8%6, 30.09%6= M

(No. of)

S
<)
" | o
oW
1%0
-
!
o
=T
o
S
<)
| "
1%0
{F
7
<)
=T
o
T
B
=T
o
Z,
A

3(27.3)

11
26
20

18(46.2)°

39
43

51

Control

8(30.8)
6(30.0)

25(58.1)%®

7-7ko] 2!

IFN+ =

38(74.5)°

2
[FN+ &5 0] 2]

: IFN #Zmp 19k~2%F [U/straw, IFN EF$- 19F~2% [U/straw
¢ IFN 7}, B9 19F~2%9F [U/straw 9 transfer media®l] &3

%l

%2

#xa,b Different superscripts in the same column are significantly different. x’~test, P<0.05

B

o}
3
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& AFY o)A IFNo] ZAtz7)e] ZAtEele] WitA dAe =sla A &S oA 5o
W 3 (Thatcher?} Meyer, 1995)9} H-3t% = Aatz A}

QAL A F stk B3 F7)
Folmel viste] FEFWIA Qo] w& AL 18 o4yl 28 oAl vla] A
WgEel A 8%‘5’4 A8t 23, ARAR e AFULY 24 D f0e7] 9F

-
!
S
=
@]
5
—
[\l
]
S
L
e,
pou)
(o
HU
>
>
)
v

IEN# AAsAd &S Feedstel o213 Aas £ 259 2o 7} Agdae] A& =H b
1 68.1%, T1Tol A 51.1%, T2l A 52.7%°] A ct. Gl
2ol wal frel o2 = RrHP<0.05).

£
)
[\l
iy
B
e
z
g
E=)
BN
2t
_\7‘_1‘
=
F
;%

AL A AL IFN-tau®] 42 AQulg A 4311 TU/mLle] AAxZ EA 574626
IU/mL1sF A A2 A e1595 TU/mLIE. T =31, IFN-taue] Hof A2ke wjoke] dayldel =
AE 3, day239l o)l2e Ha2 A scH(Talbot NC 5, 2008).

BRL cell-z=7ux oA AdAQ Fsl vty r oS wW IFN-tau Y] (antiviral
units/ml/48h)+= dayllel 1200, dayl3el 5000¢|™, =& Hjol2RH ILuME(TE)Y Eo|F
ol EHE EAEY] A8 dayl3ell mlAFE] o8 WAEZIAACM)7E AAE F o Fuj x4
o] TFN-tau ¥4 day230] H it level>10° antiviral units/ml/48h= 53t oF 15797
A A F 10° antiviral U/ml/48h ot & 0.2 #A3H8) 743 vH(Stojkovic M 5, 1995).

IFN-#vh= A2l x7)o Ao 2 F-H #W 5= pro-inflammatory cytokine & 24 WA X}
et %Xﬂﬁ}% NK celll 9J&] F5-31A Aireavh(Lindgren A 5, 2010). vl-$-22] A4 <
Ao A IEN-Fvbes Abg ot Z5-9e 8] WA s g rdes dagdded Fa3k o
& 3k, wigke] RAS HOF F-9E FAAA = Murphy SP %, 2009).
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iE 2. TEEY AAFAT oA IFNe| F7ok ghakol wE dils

PN 25 IFN ©+9] o] 4] Al SIEAE S

619)) ) () (%)

Control - 152 72> 47 .4
[FN-gamma 1% TU(G1) 47 31° 66.0
ouk TU(G2) 47 32° 68.1

19+ TU(T1) 45 23% 51.1

IFN-tau 28k TU(T2) 112 59 52.7

*G1l, G2 ! interferon gamma 1%t 2%+ IU ; T1, T2 : interferon tau 1%, 2%F [U

#xa,b Different superscripts in the same column are significantly different. x*~test, P<0.05

WS IFEN-#vlks Az dioll ol 2j¢ 7] wjofe] 24y whalel #hdg v AESHA 221l o
2AAe A uAEe] AF oo, Ad9 =A9 IBR virus(Reber A] %, 2006), BVD
virus(Gentilomi G, 2006) &l tale] AAge] o <Al FHly] o]%eo] dyeAxe)
(Serrano-Martinez E %, 2007), F-2A2HCha SB %, 2010), 74238 (Meyer R &, 2005) &
o] 7+ A E AHe] Hrha ¥ ¥ Yt Boysen P2 Storset AK, 2009).

0

O

o ¥h3o X i F stuE A E-A

2 AL A E-7v7F BVD-MD2] W9 dkgof Fog dags

st RS WEFTHReber AJ 5, 200003 0w, AxFE A HE-goks BVD-MD]
5k ol 2~ BE YERIIYE X a(Giovanna Gentilomi, 2006), W A1 4 & A] interleukin-2

A HE-2vt = EE o] AMEE A 1Y wEE Y @RI Foldom Fof

3] interferon—alphay= IBRo| &32A<l oW 54 2 A interferon¥} WA1-S F Ao AR

AL WAHE A oAWF 4= 7hsdo] HtHHughes HP &, 1992)3L 3}%t).

3, IFN-E$= A Z7]o] Ao zFE HEujzo] dale mA <4s 93 22
(bIFN-T) 2.2 4]  trophoblast celldll Al F5-3}A] AAHEA H(Stewart DM &, 2001). ¥ 419]

HE g EnrAdeRr AL o] AP Eo]  estrogen-receptord WS-
oxytocin—receptor®] 7} E7}Ei= Aol AAHa, A oA oxytocin HE-S
BHE AX o ZH progesterone?] #HE Y37 Far IA8HA ] 77

2 A Z1 Y Thatcher®t Meyer, 1995; Ealy AD9} Yang QE, 2009).

2 QagEE A

o] el AR ol I AFoA F
g AW SHAMA deEs mrIgeRA o
oA == IEN-BR7-¢] FHafFo] of 5 &9 Weleh= Hal(Bazer FW &, 2009)9F £ A+
o Atz & u, ¥ 2@ 8 AgA bel wEt Ajzgt PN Aejdido]l "eojitk= A&
Hotrgts A vzl gaFe] IEN-8-¢-5 H7lshs A2 npghA b s Aot

o)

K



chebd], 4 AAE Asbshel MFE ST ML WAL, AEE, FHEL 1O F
X Borel Askeh w9 N A7kl mE gl & nes B oo -2 a9 E Gt
Aol A4 AR wad

wh APad e A ATl o) A EEdEA Fag Vo] AEe] WA 9l
© IP-10(Boomsma CM %, 2009), TGF-B, IGF(Neira JA %, 2009), TNF(Ma CH &, 2009),
MMP(Baka S &, 2009), fluxamine(Bridges PJ &, 2000) 52 vt 248 F¢ A=
5 2ERSUY AAAMEe FEE, 88y e HEEsste AeWE A FYske

F7h49 A7t Bas),

3B) T8 52FAT o] A IFNQ F5r9 o] A E A= AF
¥ 26, T EeUE sATAT o2 A IFNY F7F9F shafo] mE il g
[FN ¢ o] 2] A Al AAE
IFN %5 i ]; ~ .
e () () (%)
Control - 21 4 19.0
N Gl 10,000 30 10 33.3
gamma G2 20,000 24 7 29.2
T1 10,000 22 6 27.3
IFN-tau T2 20.000 24 7 29.2

x*G1, G2 : IFN Zr=} 1% [U, 29+ [U; T1, T2 : IFN E-$ 19 1U, 29 [U/straw in transfer media
wxy 2—test, P<0.05

TEEY sAFAT oA A T IFN-AvF 19F &9l 29 S99 & H7lsk ao] Al
&o 7}7} 19.09%, 33.3%, 29.29%019l o1, IEN-EFS 1% @99} 2wt 49 & Hrupsk 49 <Al

&2 A7 273.0%, 29.2%2A ZF Aol mE 93-S gl
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FAAOE BROLHPO05) WETH BETANE AT 220 uol TN gehe ol4%
| 5ol A5k Aol A ¥ ASE ARH, IFN 24 @918 o]4)

s71gkdel o] 43k o] FoHor dAes ¥ 7 e Aoz Atmdr

o] 4 &7]3
) @ O @ (D HE @ B @ (O (B
- 40 19 475 19 13 684 12 8 66.7 11 3 273 25 10 40.0
2 X 48 23 47.9° 14 10 71.4™ 21 15 71.4* 23 13 56.5® 34 20 58.8%"
+ 63 29 46.0 12 7 583 14 11 786 11 7 636 53 29 54.7

*G1l, G2 ! interferon gamma 1%t 2%+ IU ; T1, T2 : interferon tau 1%, 2%F [U

#xa,b Different superscripts in the same column are significantly different. x’~test, P<0.05

of A F7]gte] ELdA = Aued ALlghe] AT oAl glojA dN&E AT T|=
oz 43HA A (Newcomb2t Rowson, 1975; Farin PW$ Farin CE, 1995). 7AF-$-of A]
plus synchrony”’} 2 Whide] wAikg-o A= o] &7 0do] 714
WA= Mal(Kajihara &, 1992)7F dvh #lgk & Z=A2EE9] o] 3+
T odjole] Wgm AEo Fod AHE 2 LH #X, 98 I8 AR, A
2ol= AAsHo] A WEH Ysols A Lo A R A &gk ol

2
= F2 94 oYt} (Robinson RS %, 2008). 3l =A@ Feh9-o o2 %73
1 6
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328 IEN3 A &he] F&o 4 A] o] A 2bo] Ao WA= F&

Control Gl G2 T1 T2
o] 2] Al Alg o2 YAl YAlE o] A YAl YAIE o] A YAl YAlE o] A YAl YAl
o] A &}g- 7}
& @ F & @ () @ (O B (F) ) B
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(1) Granulocyte-macrophage colony-stimulating—factor increases interferon-tau protein

secretion In hovine trophectoderm cells.

Michael DD, Wagner SK, Océn OM, Talbot NC, Rooke JA, Ealy AD.
Am J Reprod Immunol. 2006 Jul;56(1):63-7.

Abstract

PROBLEM: Uterine-derived factors are required for optimal conceptus development and
secretion of the maternal recognition of pregnancy factor, interferon—-tau (IFN-tau).
Identifying these factors may lead to the development of schemes for increasing pregnancy
success in cattle.

METHOD OF STUDY: The objectives were to examine the effects of
granulocyte-macrophage colony-stimulating—factor (GM-CSF) on trophectoderm proliferation
rates and IFN-tau production, and verify the appropriateness of using an in vitro model of
bovine trophectoderm (CT-1 cell).

RESULTS: Rate of [(3)H]-thymidine incorporation into DNA was increased by
supplementation of CT-1 medium with 10 or 100 ng/mL porcine (po) GM-CSF. GM-CSF
supplementation to CT-1 medium also increased IFN-tau secretion. When results were
normalized to account for number of CT-1 cells, 10 and 100 ng/mL poGM-CSF increased
antiviral activity and IFN-tau concentrations (using an IFN-tau-specific enzyme-linked
immunosorbent assay) in CT-1 conditioned medium compared with controls.
CONCLUSIONS: These findings indicate that GM-CSF increases proliferation and IFN-tau

production in bovine trophectoderm.

(2) Control of interferon—tau expression during early pregnhancy in ruminants.

Ealy AD, Yang QE.
Am J Reprod Immunol. 2009 Feh;61(2):95-106. Review.

Abstract
PROBLEM: A type I interferon (IFN), termed IFN-tau (tau), is responsible for the
establishment and maintenance of early pregnancy in cattle and sheep. The control of

IFNtau gene (IFNT) expression is not completely understood.

- 101 -



METHOD OF STUDY: This article will provide an overview of recent progress made in
understanding the dynamic expression pattern of IFNT during pre- and peri—attachment
conceptus development.

RESULTS: Several ubiquitous transcriptional regulators (Ets2 and APl) and at least two
trophectoderm factors (Cdx2 and DIx3) control IFNT transcription during early pregnancy.
Co-activators (CBP/p300) are also involved in this process. At least two uterine—derived
factors (GM-CSF and FGF2) stimulate IFN-tau production in bovine trophectoderm, and
multiple signaling pathways are functionally linked with IFNT expression.

CONCLUSION: Although understanding the regulation of IFNT expression is far from
complete, considerable progress has been made in uncovering how uterine—derived factors

and key placental-specific transcriptional regulators control IFNT expression.

(3) Recent developments and potentialities for reducing embryo mortality in ruminants: the

role of IFN-tau and other cytokines in early pregnancy.

Martal J, Chéne N, Camous S, Huynh L, Lantier F, Hermier P, L'Haridon R, Charpigny G,
Charlier M, Chaouat G.
Reprod Fertil Dev. 1997;9(3):355-80. Review.

Abstract

This review considers the potential reduction of embryo mortality in vitro and in vivo in
ruminants. Data on cytokines provided by different fields of reproductive immunology and
biology were collated. Because of the crucial importance of the local interactions between
the embryo and its dam, the expression of growth-factor and cytokine genes was analysed
in the embryo proper, trophoblast, oviduct and endometrium by reverse transcriptase
polymerase chain reaction in sheep and in cattle during the pre- and periimplantation
periods.

Many deleterious cytokines, such as tumour necrosis factor—alpha, interferon-gamma
(IFN-gamma), interleukin-2 (IL-2), and beneficial cytokines, such as transforming growth
factor-beta, leukaemia  inhibiting  factor, colony-stimulating  factor-1 (CSF-1),
granulocyte-macrophage CSF, IL-1, IL-3, IL-4, IL-6, IL-10 and IFN-tau appeared to be
involved in embryo survival in ruminants and other species.

Their administration is efficient in a murine experimental model (CBA/J x DBA/2) of
embryonic and fetal mortality. For instance, recombinant ovine IFN-tau (roIlFN-tau)
injected at the moment of implantation drastically reduces embryonic mortality in this
model. In ruminants, rolFN-tau and recombinant bovine IFN-tau are very efficient in
maintaining progesterone luteal secretion in cyclic animals. The involvement of IFN-tau in
the mechanisms of maternal pregnancy recognition are particularly detailed in relation to
inhibition of 13,14 dihydro-15-keto—prostaglandin F2 alpha (PGFM) pulses and oxytocin

uterine receptivity. A synthetic model of the anti-luteolytic effects of IFN-tau on the
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endometrial cell i1s proposed.
Finally, the particular potential of serum pregnancy-specific proteins (PSPs: PSPB,
PSP60, pregnancy-associated glycoprotein) for monitoring embryo survival, with examples

given for cattle and sheep is underlined.

Intrauterine Administration of Peripheral Blood Mononuclear
Cells Enhances Early Development of the Pre-Implantation

Bovine Embryo

Mol. Reprod. Dev. 77: 954 - -962, 2010. 2010 Wiley-Liss, Inc.

ATSUSHI IDETA 1+ KOH HAYAMA,1 YUUKI NAKAMURA,1 TOSHIHIRO SAKURAILZ2
KANAMI TSUCHIYA,1 SACHI TANAKA,S

TAKAHIRO YAMAGUCHIL3 HIROSHI FUJIWARA 4 KAZUHIKO IMAKAWA,2
AND YOSHITO AOYAGIL

SUMMARY

Intrauterine administration of peripheral blood mononuclear cells (PBMCs) prior to hovine
embryo transfer (ET) was previously shown to improve the pregnancy rate. To better
understand how PBMCs improve the pregnancy rate, we examined gene expression in the
cells from uterine lumen and evaluated the morphology of bovine pre—attachment embryos
in utero following intrauterine administration of PBMCs. On day 3 of the estrous cycle
(day Otestrous), bovine PBMCs were isolated and suspended in RPMI 1640, and were
incubated for 24 hr. The cultured PBMCs were administered non-surgically to the uterine
horn ipsilateral to the corpus luteum on day 4 of the estrous cycle (PBMC group). On day
9, endometrial - —~luminal lymphoid cells from uterine lumen ipsilateral to the corpus luteum
were collected by uterine flushing. Transcripts for macrophage—colony stimulating factor in
the lymphoid cells were more abundant in thePBMCgroup than in the control group
(P<0.05). On day 7(of the separate experiments), five blastocysts were each transferred to
the luminal area, to which PBMCs had been administered on day 4. These embryos were
allowed to develop in utero until day 15 of gestation, when embryos were non-surgically
retrieved from the uterus. The average length of trophoblasts recovered from the PBMC
group was significantly longer than that of the control group (51.67.8 vs. 27.46.0
mm,P<0.05). Our results strongly suggest that intrauterine administration of PBMCs
improves endometrial environment, which promotes early development of pre—attachment
conceptuses.
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