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Strategy to enhance the innate immune functions by antimicrobial peptides in the
hen oviduct
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The aim of this study was to determine the innate immune functions in the
hen oviduct. Different microbe-associated molecular pattern receptors were identified in the
oviduct. The expression of antimicrobial peptides, cytokines and interferons (IFNs) was upregulated
by injection of the oviduct with attenuated infectious bronchitis virus (IBV) and other microbe
patterns, and NFk B was one of the responsible transcription factors in that process. The current
study showed IBV caused increase in the level of prostaglandin (PG) E2, a responsible inflammation
mediator, which_in turn PGE2 upregulated the expression of antimicrobial peptides in the oviduct. We

suggest that, in the infected oviductal tissues, antimicrobial peptides, cytokines and IFNs are
synthesized through activation of pattern recognition receptors and by the effects of PGs. These
findings may be useful to consider the new strategy to enhance the disease resistance of chickens.

Toll



B
(AVBD)
(CATH)
(. _/
Toll (TLR) Nod NLR
TLR
TLR4
LPS
1B (IL1B)
IL6 AVBD
AVBD
TLR TLR4 LPS
IL1B
AVBD IL1B
AVBD
TLR4 TLR
LPS
NLR
NLR
TLR NLR

AvBD
PG
RNA
1BV 1BV
TLR
AvBD
1BV
PG PGE2  AvBD
PCR PG
COX PGE2
ELISA
dsRNA
SSRNA
TLR2 3 4 5 7
TLR15 CpG-
DNA TLR21
NLR NLRC5
LPS MDA(
) RNA
NLRC5 MDAS
NLRC5
1BV
RNA TLR3
7 MDAS
] N
Uterus Vagina
" Laying Molting o Laying Molting
(laying) (molting)
NLRC5 )




AvBD CATH
TLR NLRC5 MDA5
4 . )
35 OControl mIBV-injected
30
N\ e "
20 ,OControl mIBV-injected §25
%15 20
o fis
% 10 p10
= 5 5
£ o 0
TLR3 TLR7  MDA5 CATH1 CATH2 CATH3
1BV 1BV
RNA CATH
J
NG J
4 N
RNA 10000 ; O Control mIBV-injected
%
% 1000 *
LPS AVBD S 100 .
© 10 '
=~
1 [Mlical = L
1BV IFNa IFN8 IFNy IFNA
IFN IEN
1BV
11  AvBD AvBD1 2 4 5 6 7
1BV AVvBD9 [\ J
4 N
?Eé * OControl M IBV-injected
112 * R TLR MyD88
Po . NF B AP1(cFos cJun)
& %& & ?98 %0% é)ﬂ QPQ o@ 0”\’ o” 0”0’
LR D O A S S R RN G UGN
1BV
AvBD B
P EB
L ) NF B cFos cJun
CATH1 2 3 B1 CATH1
2 3 EB NF B
( N\
cFos
M TLR4 MyD88 TRIF NFkBIcFos cJun
(. J
. IHIE!IH
IFN d k
IfNe By A Myd88 NF B1 cFos cJun
IBV N\
TLR
LPS RNA
AvBDs  CATHs
IFN Poly-1:C LPS
IFN R848 CpG- DNA ODN
1BV NFkB BAY11-7085




AP-1 Tanshinone 1A

4 N
15 (a) NFkB1 1.5 (b) cFos 15 (c) cJun
e a
1.0 1.0 X
g ab b 10 b
dos 05 0.5
i3
0.0 0.0 0.0
L M EB L M EB L M EB
TLR
EB=
\____ Y,
Poly-1:C LPS CpG-ODN
IL1B IL6 CXCLi2
R848
I1L1B TLR
BAY11-7085 10
Tanshinone I11A
TLR
AP-1 NFkB
/’ cpp J@ILIB 4 eﬁ (b)IL6 \\
15 a
10 b |j2
5 c b
gO
BAY (uM) 0 .
hgre e Loy Bﬁg,g%g? ot
% OIUB exo @1ILg
1120 . ab
A b ﬁzo
BAY(p Y0 0 01 1 10 BAY(uM)O 0 1
LPS - + + + + LPS - + +
50 4 (e) IL1B ¢10.0 4(H ILIB
40 8.0 a
%30 al & 6.0 4 ab b
SN b b ggg_c d
0
e R B A AT
& 300 (@) IL1B 40—(h)IL6
EZOO ? a %20_
SALH11 PR A
BAY(M) 0 0 01 1 10
CpG-ODN - + + + + BAY(@M) O 0 01 1
CpG-ODN -+ + +
10 TLR
k NFkB AP-1 /
LPS
NFkB AP-1
LPS
LPS
BAY11-7085 Tanshinone 1A

11

BAY11-7085

TLR4
AP-1

Fold change

11

AP-1

(a) LPS

8.0
6.0
4.0
2.0
0.0

a

0 10

LPS ((n;

(b) 100 ng/ml LPS +
BAY-117085

a,b

0.5

100 1,000
g/mL)

0 1 10 100
BAY-117085 ((uM)

LPS
NFkB

PGF2a.

12
COX-

(PG)

1BV

AvBD

PG
PGE2

RT-PCR

1BV
AvBD

PGE2

PG
PG

1BV

-

PGE2

COX-2

PGE2

PGE2 ELISA
1BV
1BV
PGE2

13

500 ng/ml
AvBD4 10 11 12 13
14

PGE2
AvBD




~
¢ . OControl
g | MIBV-injected %2 1000
g 4 * £ *
5 &
o -
< 5 500
= G
0
COX1  COX2 Control 1BV
13 COX1  COX2
E2 1BV
15
PGE2 (ng/ml)
§1o @0 50 [O500 ®5000
g
g5
o 18] L geme Bl5 B, @l wolle @l melle .
AvBD1 AvBD2 AvBD4 AvBD6 AvBD9 AvBD10 AvBD11 AvBD12 AvBD
14 B (AVBD)
(PG)E2
TLR
NLRC5 MAD5
NF B TLR
PGE2 AvBD
PGs

1. Kamimura T, Isobe N, Yoshimura Y: Effects of
inhibitors of transcription factors, nuclear
factor-kB and activator protein 1, on the expression
of proinflammatory cytokines and chemokines
induced by stimulation with Toll-like receptor
ligands in hen vaginal cells. Poultry Science
96(3):723-730. 2016. doi: 10.3382/ps/pew366

2. Abdel-Mageed AM, Isobe N, Yoshimura Y. Effects
of viral-associated molecular patterns on the
expression of cathelicidins in the hen vagina.

Journal of Poultry Science 53(3): 240-247. 2016.
DOLI: 10.2141/jpsa.0150180

3. Yoshimura Y: Avian (3-defensins expression for the
innate immune system in hen reproductive organs.
Poultry Science 94(4):804-809. 2015. doi:
10.3382/ps/peul21

4. Nii T, Isobe N, Yoshimura Y: The effect of estrogen
on the early cytotoxic response to IBvirus infection
in hen oviduct. Veterinary Immunology and
Immunopathology 164(1-2):56-66, 2015.
doi:10.1016/j.vetimm.2014.12.011

5. Abdel-Mageed AM, Isobe N, Yoshimura Y: Effects
of different TLR ligands on the expression of
proinflammatory cytokines and avian B-defensins
in the uterine and vaginal tissues of laying hens.
Veterinary Immunology and Immunopathology
162 (3-4): 132-141. 2014. doi:
10.1016/j.vetimm.2014.10.013

6. Nii T, Isobe N, Yoshimura Y: Effects of avian
infectious bronchitis virus antigen on eggshell
formation and immunoreaction in hen oviduct.
Theriogenology 81(8): 1129-1138. 2014. doi:
10.1016/j.theriogenology.2014.02.002

7. Ariyadi B, Isobe N, Yoshimura Y: Toll-like receptor
signaling for the induction of mucin expression by
lipopolysaccharide in hen vagina. Poultry Science
93(3):673-679. 2014. doi: 10.3382/ps.2013-03667

8. Yoshimura Y, Abdel Mageed AM, Nii T, Ariyadi B,
Isobe N: Innate immune functions in hen
reproductive organs. Avian Biology Research 7(1):
39-47.2014.
https://doi.org/10.3184/175815514X13902927945
697

9. Ariyadi B, Isobe N, Yoshimura Y: Induction of
mucin expression by estrogen and
lipopolysaccharide in the lower oviductal segments
in hens. Poultry Science 92(12): 3205-3213. 2013.
doi: 10.3382/ps.2013-03414

1. Elhamouly M, Isobe N, YoshimuraY Expression
And Localization Of Cyclooxygenases In The
Oviduct Of Laying Hens During The Ovulatory
Cycle The 17th AAAP Animal Science Congress

August 22-25, 2016, Fukuoka, Japan

2. Abdel-Mageed AM, Isobe N, YoshimuraY The
expression of Cathelicidins and their changes in
the vaginal mucosal tissue in response to TLR
ligands in the oviduct of laying hens ~ The 17th
AAAP Animal Science Congress ~ August 22-25,
2016, Fukuoka, Japan

3. Yoshimura Y, Ariyadi B, [sobe N  Antimicrobial
peptides expression for defense system in chicken
gastrointestinal and reproductive organs. The 6th
International Seminar on Tropical Animal
Production (ISTAP) (October 20-22, 2015,
Yogyakarta, Indonesia  ( )

4. Yoshimura Y: Innate immunodefense system in hen
reproductive organs. Poultry Science Meeting
Symposium: Avian Reproduction: Foundational
Advances and Practical Applications. Poultry
Science Association annual meeting(July 14-17,
2014, Corpus Christi, Texas, USA) ( )

5. Kamimura T, Isobe N, Yoshimura Y: Identification
of transcription factors in TLR4 signaling pathway




for the induction of proinflammatory cytokines by
lipopolysaccharide in the uterus mucosa of hens.
10th Asia Pacific Poultry Conference. (October
19-23, 2014, International Convention Center Jeju,
Jeju, Korea)

6. Yoshimura Y, Abdel-Mageed A, Kamimura T, Isobe
N: Expression of avian -defensins, a member of
antimicrobial peptides, in hen oviduct. 10th Asia
Pacific Poultry Conference. (October 19-23, 2014,
International Convention Center Jeju, Jeju, Korea)

pp74-80
2017

http://home.hiroshima-u.ac.jp/anat/

()
(YOSHIMURA YUKINORI)
10167017
2
(3)

(ISOBE NAOKI)

80284230




