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Establishment of artificial insemination method with bovine sex-sorted semen by
controlling uterine immune response and elucidating the control mechanism
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The use of sex-sorted semen in dairy cows is problematic as it is
associated with a low conception rate in multiparous cows. One contributing factor is that the
number of enclosed spermatozoa is significantly lesser than that in normal semen, and another factor

is the damage sustained by the spermatozoa during sorting. Resveratrol has been reported to have a
protective effect on mitochondria involved in sperm motility. Therefore, in this study, we
investigated the effect of intrauterine infusion of resveratrol in the sex-sorted semen Al system
using deep intrauterine insemination. We examined post-thaw sperm motility, inflammatory cytokine
mRNA expression in the endometrium after Al, and the conception rate.

The result of the examination clarified that the addition of resveratrol extended sperm motility
and suppressed the expression of mRNA for inflammatory cytokine interleukin-13 1in the endometrium.
However, no effect was observed on the conception rate.



Y DNA

90
Al
50 30 40
1/4
Al
Li et al. 2011, 2012 Al
Al
(Yamaguchi et al.
2009)
IL-8 COX-2 (Yamaguchi et al. 2013)
Al
Al
. 2021
Al
Al
Al
ATP
20mM 0 300puM
38
ATP
Al 300uM ml YT Al
Al Control Air-Al
NoRes-Al Res-Al
RNA cDNA
SYBR Green PCR
TNF-a  IL- B IL- Sirt
300uM ml YT Al
Res-Al Air-Al
ATP
300uM



Relative level

TNF-a/18r

60

N
o

Sperm Motility (%)
N
o

).
)2.

Control

B O0uM m150uM g 300uM O

Air-Al  NoRes-Al Res-Al

P<0.05
800
600
)
-
o 400
200
0
300uM
ATP
8
* P<0.05
TNF-a IL-1P
120 X
100 |
T . 80
29
2 60
T
o — 40
(a4
|I\I |I‘I ) Ilil
0

Control Air-Al NoRes-Al Res-Al



IL-8 Sirtl

120 2
100
5 < 1.5
85 % &
od O~
> 60 29 1
= T =
T = A4
[0 40 vd
0.5
20 ’
0 0
Control  Air-Al NoRes-Al Res-Al Control  Air-Al NoRes-Al Res-Al
1. 7
)2. *; P<0.05
%
Res-Al 36.8(7/19)
Air-Al 42.1(8/19)

Li JC, Yamaguchi S, Kondo Y, Funahashi H.
Caffeine, dibutyryl cyclic-AMP and heparin affect the chemotactic and phagocytotic
activities of neutrophils for boar sperm in vitro. Theriogenology 75:1336-45, 2011

Li JC, Yamaguchi S, Funahashi H.
Boar seminal plasma or hen"s egg yolk decrease the in-vitro chemotactic and phagocytotic
activities of neutrophils when co-incubated with boar or bull sperm. Theriogenology
77:73-80, 2012

Yamaguchi S, Funahashi H, Murakami T.
Improved fertility in gilts and sows after artificial insemination of frozen-thawed boar
semen by supplementation of semen extender with caffeine and CaCl2. Journal of
Reproduction and Development 55:645-649, 2009

Yamaguchi S, Suzuki C, Funahashi H, Kikuchi K, Nagai T, Yoshioka K.
Effects of caffeine on sperm characteristics after thawing and inflammatory response in
the uterus after artificial insemination with frozen-thawed boar semen. Theriogenology
79:87-93, 2013

92:465-470, 2021



1 1 0 1

YAMAGUCHI Shoichiro HAYASHI Takeshi SHIBATA Kaho UEDA Syuji KAKIHRA Takahiko 92
Effect of intrauterine caffeine infusion on the intrauterine environment and conception rate 2021
after artificial insemination with sex-sorted semen in lactating dairy cows
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