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Following artificial insemination, polymorphonuclear leukocytes (PMNs) are known to be recruited into the uterine lumen and
to phagocytize spermatozoa in the female genital tract of mammals. It has not been well documented what kind of factors control the
phagocytotic ability of PMNs in the female reproductive tracts of cows and pigs. This study was aimed at evaluating the factors
affecting the chemotactic and phagocytotic activities of bovine and porcine neutrophils for the homogeneous sperm in vitro. The
work involves three studies as follows.

1. Effect of blood serum, caffeine and heparin on in vitro phagocytosis of frozen-thawed bull sperm by neutrophils derived from
the peripheral blood of cows.

The objective of this study was to determine the effects of blood serum, caffeine, and heparin on chemotaxis of PMNs for sperm
and phagocytosis of sperm by PMNs in cows. From the results, we concluded that the phagocytotic and chemotactic activities of
bovine PMNs were significantly stimulated by the presence of fresh serum, and the phagocytotic activity of PMNs for live sperm did
not differ from that for dead sperm. Furthermore, the serum-stimulated abilities of PMNs were significantly decreased by the
presence of caffeine or heparin.

2. Caffeine, dibutyryl cyclic-AMP and heparin affect the chemotactic and phagocytotic activities of neutrophils for boar sperm
in vitro.

The objective was to examine the effects of caffeine, dibutyryl cyclic AMP, and heparin on the chemotaxis and/or phagocytosis
of PMNs for porcine sperm. We demonstrated in the study that phagocytotic and chemotactic activities of porcine PMNs were
stimulated by fresh serum; however, the phagocytotic activity of PMNs was similar for live and dead sperm. Furthermore, the
serum-stimulated activities of PMNs were decreased by adding caffeine, dibutyryl cAMP, or heparin.

3. Effects of porcine seminal plasma and hen's egg yolk on in-vitro chemotactic and phagocytotic activities of neutrophils for
sperm in pigs and cows.

The aim of this study was to determine the effects of porcine seminal plasma and hen’s egg yolk on chemotaxis and
phagocytosis of porcine and bovine PMNs in vitro. The results of the present study demonstrate inhibitory effects of porcine seminal
plasma on both chemotactic and phagocytotic activities of porcine and bovine PMNSs in vitro. Furthermore, we also show here that, in
the presence of hen’s egg yolk, PMNs from boars and bulls react species-specifically in the chemotactic and phagocytotic activities
against porcine seminal plasma. Supplementation of porcine semen extender containing hen’s egg yolk with caffeine or porcine
seminal plasma may reduce both chemotactic and phagocytotic activities of porcine PMNs for sperm following artificial
insemination and consequently may improve the fertility.

The current information could have future applications to increase reproductive and breeding performance for Al in cows and
pigs.



MXBEBROES

AL, FEOALZEHFCECD FENTOSHEAMER GFhE) OB TARICX2HRIC
EFEHL, TOHBBOARNHEZBIET/-O0EMHEE LT, ZEAMROBETARRECELEICE
EILHERICDNTHRZT, TORRELEDZHOTHS.

%9, UIEBANROMABEFARECELEZY  FHEMEIMEET 20, 2mM Bl OB T =
A 2% 500ug/mL BA DAY > OBMBENS OREDRENH T /AHLE. ZNET, F
BN TIIRERE TOEENICEHAMNROBRRICE > TREINTND EHBINTWED, ABIFET,
HERTFERBER T T 52 A MROAROEREICEI RN o2 MG, SAMRIT, £
BEZ<ETEARARICI D TREAL TWSURENEERLZ, £/, 7 0SEAMROFAERETARHE
BEWEREIZDONWTY, TYFRMBEFE FTHEELZNDSA, ImM U EDOH T =1 2, 100pg/mL
PAEDANY > BX0.1mM LAED dibutyryl cAMP OBIIZ LT, TOREDREZNHTI L%
RHLZ, 2ol ens, NIZHERFICHT 1 22NN 2, dbutyryl cAMP 25195 Z &T
TFENTORTOREMICE DML NRE CELEMEERM Lz, T517, BE, FEBKROAT
TR, BT —RICEFRTOZT NBERFENICEAINTVWSA, =7 M) IR,
SEAMBROENREEZD S BINTF EDHITHET S0, FEBETABRRICOVWTIE, 7% TOAHK
THZEERL, TITHRT, TYRBBRONTEBEORNEBEN. EO—RERB L. X
512, BIEHFEETTH 7oA T Y EREBMT 2L, RFIAL 20 > 28 A MR O REE TR’
RECECEZNHTLIIEORAML, FEEBBICIAATEERIIINS O/EADEHTH 50k
HERL%,.

D EOMRIR, EREMDOMENZA TEEENOBLICROIEBERE LT, B<METE S,
ERRIZ, TNSOHMRZH &I, T OFBERICED AN IEBERENREINTVS, AEHH N
HEMIL-MRAIE, EEELBODTERBENHOTH S,

UEDZEMS, ZNEDREZFE EDERLONEBIVOSE T EZRANICEEL, FH UL,
Mt (B%) OFAMICETSEHEL .





