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SUMMARY

Studies were conducted to investigate the effect of extender,
caffeine concentration in a extender, cooling rate, storage
temperature and sotrage period on spermatozoal motility in dogs.

Semen was collected by digital manipulation from Miniature Poodle
twice a week. Sperm-rich fractions of the ejaculate were stored in
egg yolk sodium citrate extender(EYC) and extender containing mainly
peptone, egg yolk, trisaminomethane, inositol and citric acid(PETIC)
at 37 °C or 4 °C, each for 6, 12, 24, 48, 72, 96 and 120 hours. The
diluted semen were either plunged into 4 °C water or cooled at a rate

of - 0.5 °C / min.

The results are summarized as follows;

1. Volumes of 1st + 2nd and 3rd fractions of collected semen were 0.4
+0.01 ml and 1.34+0.06 ml, respectively; sperm concentration in
Ist + 2nd fraction of semen was 1.9+0.21 X 108 / m»l with 13.3
+0.9 ¥ of spermatozoa having morphological defects; and pH of
semen was 6.3+0.01.

2. Among the abnormal sperm(13.3 X of the total), percentage of sperm
with abnormal head, neck and tail was 9.2+0.7, 20.3+1.3 and 70.5
+1.6 X, respectively.

3. VWhen undiluted semen and semen diluted with EYC or PETIC extender

were stored at 4 °C after slow cooling(- 0.5 / min), wmotility of



spermatozoa in diluted semen were greater(P<0.05) than that of
sperm in undiluted semen.

. Motility index of spermatozoa in semen diluted with EYC or PETIC
extender was not different(P>0.05) when the diluted semen was
stored at 4 “C(after slow cooling) for 72 hours, but motility index
in semen diluted with EYC extender was superior(P<0.05) to that
found with PETIC extender when the diluted semen stored at 4 °C for
96 hours or 120 hours.

. When 3, 6, 9, 12 and 15 mM caffeine was added to PETIC extender,
motility of spermatozoa in semen diluted with PETIC extender
containing all levels of caffeine was almost zero after the semen
was stored at 37 °C for 24 hours. When the diluted semen was stored
at 4 ‘C(after slow cooling) for 24 hours, motility of spermatozoa
was similar(P>0.05) at all concentrations of caffeine, but when the
diluted semen was stored at 4 °‘C for 72 hours and 120 hours,
motiltiy of spermatozoa in, semen diluted with PETIC extender
containing 3 mM caffeine was superior(P<0.05) to that found with
PETIC extender containing 12 mM or 15 mM caffeine.

. Motiltiy of spermatozoa was not different(P>0.05) between semen

diluted with PETIC extender with or without caffeine when the
diluted semen was cooled fast(by plunging into 4 °C water) and

stored at 4 C.



I. # @&

Bl 0] BED HE) ATHHHRZE S3td KEBESHA FIAs2]
2lslA = HREY HA(semen)2] $§F (spermatozoa)”t B AR TH&EN&
FHE KX RER FEFeloor ¥, MTE KF3ted UM, 2
2o BEF (buffer) oL} (R F (diluent, extender)o] PBAEIEIo] #EE|
gtovt, ®EFel Mol uhet 1 MKl slodM & ERIE sith(Sorensen,
1979; %, 1988). oleldr X ER+: HMTo £HA LY EHS
K& utel A2 tt2a ®FE utel Mo Rl slodd BAME 22
917) ujZo)th(Hafez, 1980; Ahmed 5, 1984; Salem 5, 1992).

BEAM RESE BT THEHIS Y2 BEM KM WH, &
Taol °j% EIEE R (cold shock) 2. & HE} KT 8, KEHRA o
BFel REML K 5ol 2l " ch(Bouchard F, 1990).

g AUz BFe 5 col AEENS W, HF RMEs ®Pisict.
o] -2 ofuizl2l X HRECl HWERH il Tl RV IHE
wfFolth(Wishart, 1984). EiElM RHEY F ¢ B BERTRo= P
HFs REY PE2 Uos 3ted, ode N, 47, REKRI So
de] o]l g5 gich. EEHKRS U= §<, phospholipide T REER
°) lipid HxEel MAERSIY BEGRos: $y HTFE FHEUT2 33
t}. Lipoprotein2 HiF2 % Fol MTMRM: Kasta, @i WK
ERE R@st=u fzHolth(Parks 5, 1992). 70, AIY, & W £7] #
FEe AFRES HTRc KESRA F3ictz @E3hsith(Bouchard §,



1990) .

ZHKR) el RIF] B WEL, 1780F o|dejote] 4 WHE
Spallanzaniof 2]sto] M7 222 ATHKl K=ol (&, 1992), o]
A MILBYN sloiM ATHMS EAY 222 Zfeltt. 2 F 2, o
& PLoE st ATHEM2 F43) #45 RRE sioicl.

7he] AL -2 ttE FKEFoA visted o)y Figsiionh, RHEHS
2+ BRFI#E (Brochart2} Coulomb, 1952; Foote, 1964), #-F|{#7F# (Harrop,
1954, 1956) B tris—{REX(Gill =, 1970) So] M2} HRE WA Hus)
AFE]7] A} 2rshgich(ZE, 1988).

7} R RERT) WY AR 19694 Seagerol 2i3tod Fh: HE
7h Hl2e BEREPD, BE S(1973), Seager $(1973, 1975), RFH(1976)
¢ i ElAoE ¥ HEKS FIAY ffRe] omsitta BEN
v, 1992).

olM¥ 7le] AT Hiicl uitt BAR7 REY Bdex o 7ix7 o
o, 7he] T BEBE o] g7 uhEo] MUy Bl BIE
o] Zzrsizn, 7o HES BRMN Tt EENY B3 Qi) LEEEH
RE7t ofr]7] mhEolrt.

v, ke EolekM o ix] EEFHMA U2 MESERKS]
¥Hc) BiITYA 52 RMEME A ulE A5 Rk Wbz RE
of M BirKelrt 7le}l #iEMe] MFo) M3tz sl Aot

wietM K B BIiRe £ERHNE BB AT d¥oz2 B
R B —BRUHREE % FRET] X% R W88 st o] 8%
Y Bk (Foote, 1964)2 PETIC REF-M(T|HE, 1988)% o] -&% KEHRFFI



N, REFEHK S caffeine BE, HHEE, FHEF = FHEMMC) BT
o] FHhol oAl HE 52 FTHst7) istod Whgshsict.



L. & % =2

AT#E50d thst B 17804 Spallanzaniof °Jstod R 308HA A
TEES KK 18HE MEAA BAHd FAS FRAD olel, AF
2o] gHoAM o) HFoA thshod FRIE Bws) T W KM Yot
sich. 23] KB W MEEFREC) MRSIVAM AT RES HRD
oz WRBESIA =ch. BHiols K& M uel I o REHS
o] BARElo) HRMO T ATl WRILE RAN 2 EAET itk

1. 7k} —MARBR

1E HEE BTRE S, T8, KRBSE 2 g sol oet o=
o, A— SfEfe) AEMRAE ZR7 sich

1) MR

@8 S(1988)2] #iol ojsial, MEo] # 10 kgo) RRAC~4E)A
ol BREREEN MMEs =29, 1 48] & 72hEM, 48K, 24556
MERo T HEe HERY BE 1.1 nl, 1.4 ml, 2.0 nle REGAKE" WS
22 28] Mmsta, 2 S8 B 728RAM 0.7 nl, 48FRAAM 0.6
plz BERE AU, 24RMiME 0.3 e REEE’ ¥E &5 B
e ot slgltha shglth(P<0.01). 22l 3 Hie] B2 726FM], 48§
R, 24E5R BIRMMEOIM zHz 8.6 ml, 9.5 ml, 6.5 ml2 HREBE i



EEe it f@gsisich.
sk, Harrop(1955), BH(1982) S #MHEELS $da AEMHdd ¥

2 o EMoj Fbstgion, HHMMe EZRE 3t HEReW, o
xHe] ez 3 HHE] ME Uty WGt
ozl HEESl AER eaXle 1 o8 FYst bE Y BT Y
FoEel  eim b diRE A&EW, 2 S8 BT AEse sEloEA
Ay@me nod, HFEe) Mol utel @y dolalckn sigick. 22l 3
S8le APY Ho2M, o] e HivKo=YH FUWsH BT FES
2] ofrhil #4Eshgith( Bartlett, 1962; M, 1982).

2) HTK

B S(1988)-2 728¢Rd RiER KIS MTRET 7.6x10% / mloj3l
o}, 48EfMIoM = 3.8x108 / ml, 24BffilofM = 1.6X108 / nlE KRR
fEol &g+ bstsictn #EsHIUTHPCO.0D).

oe)ln BE(1982)-S Ao MERKBEE, HERE RE P HE 3719
whel ER7E itk shsivh. MRS EIEZE o &k ¥ 12EH
o wEEln, 2~4&7F 99 20 BT Rl Bt 2 55 BT,
BFEMe) ETHa sk, EFHAS #RBTFHe 5X107~1072] FE
et @& stsict.

3) pH
ke pHe BRF®EI HHsE S8fo utel o ERIE 3t
Harrop(1955)%= 1 4+#i<] pH 6.37, 2 ##=] pH 6.10, 3 82 pH 7.202



2 Pty pH 6.75(5.8~6.9) et M|EMNP ol s, TH S(1988) 2 EMH
(1982) 2 Mt o= pH 5.8~6.7 FHE, thM = pH 6.0~6.2F r}epyic}
3 #gskslct.

4 MImEX

BMTREXR2 e 10~20 X2 o FHole ft Faol vlsh BExo)
tha gobilttm sigict. el RIRMMRA ulel MFHERE delxl s
W, KNSR W £S5 MTHERS EE: Moo f@gsisic
(Bartlett, 1961; FRH, 1982; ¥ S, 1988).

2. RE= BRGRHF

7N e KRR ¥ BRES 35~37 Col 7Y A% ¥ 12850 4%
o] 7h5strk #45st3ich(Bouchard, 1990). Kuroda 5(1973)2 37 “CoiAl
BTl KNS WAL #HE, 3 % glycine ¥, 0.1 M H23MLI=F
B o= 4o &mol =13 RiMaEIo)l REFsIR oD, inositol, glycine,
peptone, trisaminomethane, citric acid, 9% 52 d3tA 3 HEHS
WY PETIC oA Rl BEsIctn #Gstsir.

¥(1988)0f 2jst7d, Harrop(1960)c MMY HMHE4IE FRoo= ¢
BEROIM WS BEY ¥ 4~5 ColM FHsto] 4~5U3 EFo] 71+
spgicta #45sksitt. Bouchard 5(1990) 2 NFDMS-G(nonfat dried milk
solid - glucose) BEEM M WM E BE ¥ 4 ColM FES RE, BT
o] Ehe BENo, 53] 4 Crx| HHHEMES - 1 °C / nin EE - 0.3



C / mino2  TEEstglEe wl WEFe] &l ok @Esisictn HESHY
=

2e] 2 RO caffeine @&MN7 WF2l EhHo vixle B8 oyt
M e &, Mivamoto §(1979)0] & HF§ ¥ FdLctAof st 37
CToya oHFfE] R =& 4 ColM 7HM RFsIE wh, 2+7t 5.4~13.5 oM
2] caffeine gEfimel 213 vlo= & KT LM #BEssdtn &5s)
sdth. 2ejit, Rees F(1990)2 Ab#e] ol 3 nM o]t 2] caffeine #j
© 2312 W2l &Ehel ®bsivtn #Esksict.



E. HH " H&

1. WM o B

A RS 19924 47 %y FE 10A7x] AMASRE BHXS HES
H ZEATEHMSRBED HR HYETBAA RS

2. gAY

HRAY > Eo] 3.0~4.6 kg2 FIfA< Miniature Poodle(2~43K)
7THES Kol #t¥lsisict. EEHELS FAHAAM Aolx] BEL shsla, 2
M2t ¥ 2mol X # 3045 EBAIFTE. EFe] M Purina propl-
an(#.Purina) 2} Purina bonus junior(#. Purina)& 1:1% ®EH3te] 1H 2
Bt MY, ¥ 70 g) # 140 g2 M2, KMMMEE A% W AR
i, HEWE-2 Hsto] CYCIARR (K. hhAv]d) ]z}t FEERM  Grosol
(k. trZujolAsleh) g Fmmstgict. 2eln 2 BHEXK Azt

3. X

£ Kol 228 RBHEHS Foote(1964)0) 2]slod WMWY BHKINE (egg
yolk sodium citrate ; EYC)Z} HH(1988)0f 2]}3}o] peptone, egg yolk,
trisaminomethane, inositol, citric acid® TS E 3td HEY PETIC
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REHS ol &3tgln, AP oM caffeines HMY WEHS AM3
o BRI HHES BEt RKFsI3c

Table 1. Composition of seminal extenders

Component EYC extender PETIC extender
Sodium phosphate, 12H20 - 20 ng
KCl - 30 mg
Sodium citrate, 2H20 1.45 g 900 mg
Inositol - 60 mg
Glycine 0.93 g 375 mg
Peptone - 500 ng

Tris(hydroxymethyl)-

aminomethane — 1,211 ng
Citric acid - 681 mg
Glucose 1.25 g -
Homosul famine - | 10 mg
Egg volk 20 (V/V %) 20 (V/V %)
Penicillin G 1,000 IU / ml 900 IU / ml
Streptomycin sulfate 1 mg / ml 0.9 mg / ml
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1. W%k

A HRg #iTslhr) 918 M HEB RBGES s doh.

1) HEBIER

HEERe 8 2B 0K, $) F§i(09:00-10:00) F- 4#(18:00-19:00)
o] ®WhEstslct.

BE S FHH:(digital nmanipulation)o] 23} EhHEstsich. &5, i#
*2] sirie] Atolg 2 E¢EE Wl HEE utel sHHA stAbx]std S
sty Hol HERS @EKe) ®Foz wWrln, @B #®GTE 228
o] dzlet A=A ¢7hehg o]&3tod A MBIV A penisE otelz &3}
A stod $us] Pigst= S FAsisich &2 10 nl KRFo Zor]E
fmAsHY HMES HRERod, 1-28) 3 f#o 2 o] SFEERIIATHE
H, 1988).

2) ME=] HRBAE

(1) Hpi

MY &S 10 ol BRIEL )83t 1-2 4324 3 A8 22 FHERK
st 1 &2 WEAH.

(2) BTl &N

HFe EHHBAT 37 C2 vig] MAY slide glasso] WS 2% @
T3t 37 ‘C& ole] HE Y cover glass® Y ¥ BB TolM 400x &
BESIAT. BT EHS AFEK(rotility index i M) 2 #E3}sic).
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(3) HWT2] £FX

BFel K2 1 % ecosinzt 4 % aniline blueE 1/8 M MBS & o}
ARY PEHES slide glassolM Mgzl U453 BE3td BHEY ¥ B
sto] BAMBIToA 1,000« 2 aikaegd HEstd £XE HESHSI.

(4) MTBE

HTREs KR 12 58 disted, 3 %2 2HAMAKY mkA 3R
g o]-&3tod 20f% MREY s mMEHKIHERS ol&3ld HEE #ERTEY
ml ¥ HTEE RS

(5) pH

pHE 1-2 #r@lo] thsted, BTB HERKE (Bk. HHERE O =1 Kéagko=
e sksich.

(6) Fife| BmX

HTe X2 12 58 uhsl BEKEA S fEaksted BEM REH
Fol % HAEsIU. = BEMTE 71&22 stod B, W, ER
T WA Vo BER BERTES Hlistsich

3 HTe R’E

MTo RFS ETFEKIL 80 o) o) sy BT E o) &3ty 37t #%
of wret AAERE ; ‘

D 12 ¥ @|EY B BRES 37 C2 4 CoHAM REEUE
o, ol uwl 4 ‘C7txl BESHG- 0.5 C / minog TRAZT.
REsRIe 6, 12, 24, 48, 72, 96, 120REfMlo e MTe) EHS AEsSH
t}.
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@ Foote(1964)0] =]3tod BARY  Sitwayzl BH(1988)0f  2]s}of
BREE Y PETIC REFHCl BRIEK 12 43S HFBE] Ko uet 35 C
gighol M 4~6f52] X2 REY F 37 Ce2l 4 ColM Z7 FFESIYE
o, o] o} 4 C7tzale] HHFEEE - 0.5 °C / ming TEaste) 223 3
I REER 4 C2 BHY 2o 22 83t KF ¥ BmANUL.

3 PETIC % ¥l caffeine2 3, 6, 9, 12, 15 oM-Z ZHEhstd §igd @
o] RENED U RER WY BEE BE o HHRMst #F
¥ R EhE BELc

oF

5. Bttt

#5334 MINITAB(Minitab Inc., 1987)& o] 23t Ffim#rel 2lsto

a3, HEWM BES Student’s t-testol] 2j3tod KEEIFsivt
(P<0.05).
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V. &% d %

1. M —mnR

Wigy = Fiss(digital manipulation)of o]stod RERsIglond, el
— Bkl thsted WA FE= Table 20) 2RY wiel Ao}

F WHolA REXS Moz MR A3, SRR 12 2
gl F2o) HMstd BAKMstsich 12 53] HHE 0.4 nl & e}
wom, 0.1~1.6 nl2 @WE7I 3t 22l BHoe 5wl WMol
Wtk 3 e WEES 1.3 mlglon, 0.2~2.5 mle] WEES vebyict.
olgitt ERv HMEEKRR AR Mk 8550l tet £E5E Rog o
3l ch.

WMl Bh2 Bl =< B~ BHA slolMs HEKA uel 28
7b A¥rch. & RHoIAM WMo AFEKMDE 89.08 Yelyict. el
slide grass& ©o|-& ko W] A%E HEY BE 87.6 %2 4
HFX3 ¥t

HT@RE= 1.9x10% / nlglo} 0.04~6.87x108 / nla {EHMMEIA A
g ZRVE BESGA L, A—EH oM s #ke] EFgol el WS
el ZH7F Ashsich. 22]0 #HTFRE 0.9x10%0] 3t}

W 12 58le] pHE 6.322 FFMMS Uelusia, YME 6.0~6.9
°] #EEE ‘iebuigict.

BIREHA WTE slide grass2 #Hstod HBEY W7 WExe
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Table 2. Semen characteristics of dogs used in this study*

No. of

Parameters ejaculation Mean Range
Semen volume(ml) 72 1.8+ 0.08 0.6~3.7

1-2nd fraction 174 0.4+ 0.01 0.1~1.6

3rd fraction 66 1.3+ 0.06 0.2~2.5
Motility Index 109 89.0+ 0.9 50~100
Viability(%) 91 87.6+ 0.8 62~98
Sperm concentration( X 108/ml) 51 1.9+ 0.21 0.04~6,87
Total sperm count( X 108) 51 0.9+ 0.09 0.02~2.75
pH 66 6.3+ 0.01 6.0~6.9
Morphological defect(%) 71 13.3+ 0.9 3~38.5
Time of ejaculation(min.) 70 6" 107" £13.0 2" 11”7 ~11" 38~

1-2nd fraction 114 27167+ 6.3 447 ~6" 59~

3rd fraction 66 37 497 +10.4 347 ~7" 45~

*Values are means + SE.
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Table 3. Percentage of morphological defects among the abnormal

spermatozoa in dogs*

Morphological defects(%)

Total Head Neck Tail

13.3+0.9 9.2+0.7 20.3+1.3 70.5+1.6

*Values are means + SE of 71 samples.

13.3 %glon, BN BMEXRS EEBHo) 9.2 %, Tl 20.3 %, &
B fsel 70.5 x2 EHMEHFo] 7}a} ¥ gtth(Table 3).

12 sy#2) W2 29 168ioy g Ae] #k Wigol uteh 44
BolM 65 S9B7txl HBEIE 2T, 3 F#°) HHEEMES 1-2 332} K
HxIREsfo]l 2ol 37 493 ony, o4 1.2 ’7}3!1.91 KREIREsf 2 nbarz)x)
2 HRol uiel HEERe] £HE el

oleitt MiHESl —MtER oY BPolM, ME1982)2 Spitz Hio) A
1 3812 2 ¥ HHES 22 1.0 w1z} 1.3 mle} s}, Bartlett
(1962) = 1 @2t 2 53] HEe) Yot R 253 H(PCO.01). CE 51
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Plate 1




Plate 1. Classification of morphological defects of dogs spermatozoa.

A : Normal form K : Double tail

B : Dwarf head L : Double loop of the tail

C : Gigantic head M : Loop of the end part of the tail
D ! Indented head N : Single loop of the tail

E : Mid cytoplasmic droplet 0 : Short tail

F : Thickened midpiece P : Undeveloped form

G ¢ Proximal cytoplasmic droplet Q : Coiled tail

H : double head R : Bent midpiece

I : Bent midpiece S : Loose head

J ¢ Folded tail T : Undeveloped tail
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5 (1988) 2 7285 HIRFEIREIAM 1 532} 2 ¥ HHES 1.1 81z} 0.7
nl2 2 3#c] %2 @\E 23k, 220 BREE) e 42 HERe
#obstgicha @Eshsich. 22iuh Harrop(1955) & shof skf4] 18 £
A&sto] MBS BN #E, HHERD U2 Mg £28: dgigx
sttt & RHRoIME HiEe HojA 12 58 BEh BIEsH
7l ol 1 @ 2 S# g S8 MEY S Asich

M 5(1988)2 72, 48, 24F§MH RIMMERAM KT HHisK = 22t
100, 80.5, 34.22 HRESAE7} %258 KTt st (Po.o1).
* REolM=E A 28 Hle KRRl HFe L#HENS BAEY 24
89.0% FAMY MEE Hgich. = BEMH1982) L oJEwTiE &, 12, A
Edol MTel EFERIT 2t skl

Bartlett(1962) 2 ##REE 2 S#°) HFRFS 2.47x108 / plgd o
L MRS MTREE 53x106 / mlgivtn Hastsith, 48 == 24
Moz AHYE ul, ole} A2 MTMMS] Z £RE, Harrop (1955)% 3
g#lol B Re 2R FWEH e FZlRES] Rol wel oYt gEst
Atk A $(1988) 2 MIFRETL 72eRRol 48ESRT BIRFIEECIA 2tz
7.6x10% / mlg} 3.8X108 / mletx stlout, & HRoAM = J§ 28 BRI
T REHTRES 1.9x108% / =l3it},

PHe ditH o2 ZaMtt © 2 Harrop(1955)%& 1 .ﬁ}ﬂ 6.37, 2%+#1 6.37,
3 o3 7.2000etn &SI T2l @H S(1988)% 2 4@ pHE
6.2gick EESISIc. X RBOIME 1-2 5812] pHE 6.322 o} HR
EEo] HAE<d HUY Mme 2.

Bartlett(1962) & MiFHH X2 15 %2tz #&sisicd, & RHoIA )

- 20_



13.3 %2} sisich. WTol BER B HEe d¥ $01988)2 72
REfe] BRIEREsREiol A BIER, I, +RE o2 BH BmEBE2 4z 18.8 %,
11.7 %, 21.9 ¥ W 45.7 x2 RIRFAE ¥E+F MTREE] wotzitta
#Eskgict. ole & HWHWIAM  Table 30§ vhepyt spel o] PREE 9.2
%, FE 20.3 %, B 70.5 o} fwsisle o BEMTERS £ RWe] 4
27t dskol, BEMEERS A dvelwln B MEXES MUY @
& ®gitt.

e HiasfS Harrop(1955), MME(1982) Gol 1-2 &#e] HHME
M2 # 24, 3 482 3~2540letr #4EshgioLt, Bartlett(1962) 1
a8 278, 2 78 528, 3 ¥ 8ol @A X RMAME 12
s#e] HERREE 24 168, 3 ¥ HHRMHS 35 49831t

2. ME R

BRI M2 RAINC 35 °C Aitkold HAAD ¥ RIEM, caffeine
&, HHEE, RTERE A KFWAMA o1& BT Ehe WAL &R
€ the2 k. 37 ColM REY MT &L 24KMH ol F 72 #F] &h
o] 2Elsiz] ulzof I BHAM HMelxFc.

EYC ¥ PETIC R7F¥ol WA MMz FWHS 37 C2 BRiesHo
2 TREstod 4 Cof REFY MT2] EH2 Table 40f 19 ule} At}

[RHM, EYC ¥ PETIC {R¥FMCl WMl 37 Co REY MTe
24R§fE]of iEhol He] agsigict. aeln FEMEZ T RFH BRY ¥
Ri@GMo 2 TRl 4 Col RESIUE wl, F REHA BEL T BT

_21_



D,L8 1B SUOTIBAJSSQQ *(S0°0>d) A[IUEDTFTUBIS

‘SISA[BUER [BOT]SI}E)S 8y} Ul Papn|dUl JOU 3J3M

J8)J1p umnjoo swes ay} ul s3draosaadns JuUadaJIP Y3 IM SUBSKo_e

*4S F SUBSUW SJB ON[BA,
aV'2F+9°01 qL'E+0'61 e6°2F8°LL el PFI9'LS e£'PFEB69 e PFOLL eSTIFELE &1 4
o+ 0 0+ 0 o+ O 0O+ O O+ O S'9FTI¥I ﬂﬁwﬂwdv L LE J114d
el'E+6'1¢ w4 P FCGE vl P TE9F 0P TGI9 eV EFQIL eS°CFOTI8 e8°1+1°.8 Sl 14
o0+ O 0+ O 0+ O 0+ O /AR A ! 0°8+2 8% S'SFCLL L LE JAd
20F O 28°0F2°0 q9°0F 171 81 F6Y at"CF 12l qSEF1°C8C qL°'2+8°99 6 4
0% 0 0+ O 0+ O 0+ O 6°'0+6°0 6°2F+1°¢€1 6°¢+6°9¢ 8 L& paInlipn
0Z1 96 ¢l 8y ve Al 9 uorjenoEfs (D,) dusy
R B —— e Jo "oN 98eJo03S J8pusixy

(sanoy)aumt |

uswss Jo A)1[1jow [rozojeuwdads uo poilded s8edoys pue esunjedsdms) a8edols ajeJ JUT[000 MO[S JO $109J)7 ‘b 9[qelL

«S30p ul suspualxe om} Y3Im pajn[Ip JoO pajnjipun

_22_.



ol Ehe FMES] MTEhRC 25830rh(P<0.05). EHE-S 4 CTolA
BREFshlE wf, 24B§Rzxl & EFIEKE 12,1302, 1 ol & HFe] &N
= 72l agEgich. ey 37 Cof RN BT Rs AEEREC] EES
et

EYC == PETIC fR¥FFH] HEslol 4 Cof REY #To] £#HEK:
24ffal7b 2l b2t 71.82) 69.3% RxlstUT, R T28MAE 7tz 46.83)
37.8% ZRIP dsith. v, RF ocEf 1208l EYC RO
odMe BT &hel 22 35.28) 21.98 PETIC REF#HAA 2 & 19.0
ek 10.6xth iE o) @FHs}cH(PC0.05).

oleitt AR &, Bouchard $(1990)0] NFDMS-G2} EYC {E#E¥kol MM A <)
Has Wzt 37 Cold REFEY &R 2485M] o) Tl BT EHol =
Ystgivhe A2 —FKshsich. Kreider $(1985), 1 $(1990) So] o T
& WSt Kmodd REFsisle W BF 24850 ol Tl WTF tH#
of 7ol agsisicte Wifels Hsiic).

Gill &(1970)2 trisaminomethane-g ZHEMMY HREHoS BWFE 28
ol ¥REIA HEY F 5 ColM 4R FHEY MRS BHAA g
Rhet &2 Fe FHES ddvka Higssic.

12] 31 Bouchard §(1990)& At T8 4 Col FHFst: o] BF
stglon, 2 §(1990)2 U HFo ol dol LB/ F2 15 Col BEYy
MTeche 7~8 Co| Blo) Y MT7 £HXo) EEsItha shgic).

tt¥, England 5(1992)2 BT 8 1 4@ 3 48 Wil WM@sio
37 ColM 6Fefi] 2 HERslol MFe] EHe BAEAY HE 212 27 22} 30
*2 w27 gdgivkn shsich. g, gisrMEel AE® 3 S#oAME
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BTl &hel HEz, o sawpleodiME 1 82 3 58] ol
R 28 olulol €3] EHE YAt #Esisith. K BRold 12
aEle] M-S BEsted Bl wlEol 1 H#e) FWHe) FHEEE B
Fol Ehol Fol BES 7133 mErh. 22]u, Ashizawa S(1984,
1987) 2 o 4% Z°l Eo FRETER 41 ColM o HFel EhHat ME
HRE WAzt #5513, Blesbois 5(1992)2 ¥ 3o K9 F &
HfE2 4 ColM REFEIE B¢ WF) SHEN ol o, WM
T BrTREATES THENS ZeA%tta #4530

aoe(1990) 2 W Mo KERER ¥ AFEXL Urlusiou, #
molde 2% RHEFEMINT, FHES ANM G 2 GHEFAY &
il shol A #3ha]l Rste o, BHEHE dUxY A HEYEE =
st gled Wik, EHE Jdele 9#4% RBDED HEWES F&
of whE AW Mo Ush HEEe) MikEMEe] M By &
ot #@Esksic.

dtqdoz, —BREEC) UAME 37 C == RiE SoiM FES A
Hrie 4~5 Ce] BEAM EHRHEY B2 Ehel ¥4 @Essic
(Provin 5, 1985; Varner -5, 1988, 1989; =, 1992).

PETIC {R7F#E2] B AN 3, 6, 9, 12, 15 aM caffeineg FHEANs}od
HMTE WHY ¥ 37 Co BE¥Ics Tste 4 Col BEY KT
& H 2 Table 50§ ¢ uie} rh.

37 ‘CoAM REF 24msfol 2@ 3ol WFo] EHS e 2mydy
th. o] R caffeine-gd @HMM3HA] ¢4 PETIC R Mol HEEstod 37 Cof (R
7y W2 EhY skl
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¢, 4 ColM REFY WMTFe EH 4M7ixE 28 caffeine &
Tof slol MAIshsloLh(P>0.05), 728¢R2 12085RJod A 3 mM caffeineg
FMY RGN BEY WTel EH2 12 oM} 15 sM caffeined ¥RfISH
REFH) BEY BT Ehxch @Fsch(PO.05). &, caffeine 12 mM
°lde] BMEE WMTE Y717 REY slo) fshstsitl. 22)u}, caffeine
& &MmskA ¢ PETIC R¥EMiol WHslol ®REY BT Zha
caffeines ZfU%: PETIC fRFH Hslod HEHEY BT &5 Aolos
HEZE7 LEs= Fstrt.

PETIC fR¥F¥H2] EAMRMoN 3, 6, 9, 12, 15 uM caffeine-s &M 7
BY ¥ SESHo 2 TRt 4 Col B HT2 EHS Table 60 42
7Y wpe} e,

Caffeines WRMISHA] o2 PETIC {#%F ¥z &R PETIC BEE® &
Rited 4 C2 SFEHHY BT Ehol U HEEE Ro)x Ystor},
12 oM caffeine MEfo} HEY W T2l FHe R1F 48 Melstz 3 aM
caffeine RE HWEY MF EHRG Ugtoni(P0.05), 15 aM
caffeineo] WHEIY W1 FEhHE =8 Qdth(P<0.05). elz 2 FEM
Bl 3¢ HEEE JM¥EA dskoy, 3 eMY 6 wM caffeine-d HEML B
ol RAY HTel FHe NEES 9 aMo) caffeine Mol HMEY BT
o] BEHhET BEY EES 2o Fqit).

Table 5, 62} 2 #®FEoNM, Mivamoto S(1979)2 2 HFH Ca-free
KRP ol 2 ¥EHitt thg o) Hiol WMIT & HEAIA 37 Tolr SESR £
E®sld=d, 10 sM2] glucose®} fructoseol 10 mM caffeineg ¥Rjpstod
HRY W77 £Hel A4 thE lactate, pyruvate, acetate Sof ¥jn
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Fig. 1. Effect of storage period and extenders on spermatozoal

motility index of dog semen.
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Fig. 2. Effect of storage period and cooling rate on spermatozoal

motility index of dog semen.
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sho] B MTF R W1 Ehel Sstsitta Higsigich, 222 &
T & ode] 71z] caffeine @E 7} So] 9 egg volk sodium citrateo]
HHEstod 37 Coll 6Effd] St #HEY #HE 5.4~18.0 nM caffeine EEF7}
WTE N BEMeISTH #ESIY O, Rees E(1990)-2 A1 HFol 3
oM 3 oM o]} caffeines FH HRBE 37 ColM 265k & F #
fel Eha WAstslow HEEw REsal dskctn HEstgict.

A RBoIM = 37 CoAM REY BTl EHS caffeine @ ut &
HEZ7L 3, caffeined FHiskzl o2 HEEMAAE Z87 At
2t} Rees 5(1990)E HEZ = FES A& ¥kort, caffeined FHimet
RIFHEAA BERY HT7E Ehel $3qcta @Estch.

A BB 4 CollM & REME 5 vE HEE: e 4
o, 3 Mol KT EHS HEEYC #FY 3%e 2o F3Uch(Fig.
1). 22ju} 3 mM o)3}e] caffeine W) MY tlal caffeineo] FEAME x|
B T EhRot F3Y Roz oAtk Miyamoto 5(1978) 2 A #f
TE 4 °CoAAM 7HBHMH REY B9, & HFel £FEM tltl caffeinec] #
E@|Ex 5.4~13.5 Mol @Estgich. Telal EYCo) A = HTE
4 ‘ColM 3HFE BRE F caffeined #isted 7H7Izl #EY HR:e
caffeine-g ZHRMY T2 Ehel wd AHFRMEE ERAIZTD st
gich. olmf caffeine WAL 10 mMo] 7} Fgttiar s}gith.

EHIEAE Ol thet Bouchard £(1990)2] HEolM = EYC #o} HFEY
Fe R 226G 28HEAM SFHH(- 1 C / wing Zo] RGHH
(- 0.1 °C / ain)%t 7 Rt} FFe] Fhol MEsIctn st o},
Varner -5(1988)2 #IG%HH(- 0.3 °C / min)¥ T2 AFLH(- 1.3 C
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/ min) ¥ TR Ehel @Fsisicta #@Esigich, & WRoAM = 18%
flok HAH - 0.5 °C / min2] SHEEZ THRY Zo] [HLHEWR ¥ 2
o2 4 Ce] 2ol REBOY AR HiFe] Ehel 4% ANE 24
(Fig. 2). 2] 3 uM2} 6mM caffeine-® FEANY R Hl BEY HTEH
o] caffeine-® stz & HMER S48 33rg 23tHP>0.05).

Caffeine Ffiiol ciet RBS —# FHFoMeE dz KE=d=d,
Schoff £(1987)2 4 HFolM caffeined HFo EhHa RKBME Bifs) 3
2, T Eh REE WHEA P& fluorideo] REY HF< EhH3 @
B A% 21}, NHaCl, NaHCOs B 8-bromo-cAMPe} o] HF2l EhHz KRNI
F2r7le WHES caffeinez} #E BE = dsicia #HEsisich. =z
Hammitt $(1989)-2 MHEEBMsr Six] M2 0, 0.5 U 36ME &+ 1~29 =
ot 2 aM caffeineoll Higstol caffeineS WMtz %S WMTFe EHz v
235 ol caffeined WY HWTFoAM EhHel BEEsisictin W|stsic.
Mivamoto $(1979)2] #i4ol °|stw, caffeine #Himol )% & T 4%
thol it 4ES el AFHe] 2 MR 233 4 #Te A%
U caffeine @fnod ulelr MR, MMY 2 T2 EHEEHC Eotxle
ffmEel slsickn #dsiqict. =t M $(1977) & caffeine ¥FRM7E =hx)
HTold daet FTHEKel dojzlcta #@Estsict. HMHE(1978), Zaneveld
5(1982) 2 caffeine FHfod <l3tod HFH cAMP BME 7} ¥obx| 1, cAMP
REFH =] protein kinase’l Pojsto] HFo] FEHE F7HA7, 2 BB
ATP2] A7} KT 8ol ulel caffeineod Mo} PESE, M Sof o8t
ATPE A Este M7} $ustA o] Rzt a st3ict.

a2} Rees 5(1990)2 AH HFol ofyt W¥olA caffeine ATP2)
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| BES Fx ot ort ofzbe] Wk ot @Esigich. 22la
caffeined FHsIx] ¢ WTolM ADP] BE = WK 307 F HAsisie
L}, 6 mM caffeine2 &S K] ADP @&l PRIt z=8t,
Zaneveld £(1982), Schoff £(1987)2 caffeine-Z cAMPS] @AEEE M2 %
o} mEMe] KTl v 238 uf protein phosphorylationof s &1 s} A
Hmstal = sttt &St
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V. W =%

A RBE 7 MEol BRI, caffeine BF, BHHTE, RTFEE o
RN TE Tl Ehol nixe BEE AESH) Hsted R3S
T},

M2 F188:(digital manipulation)o 2}3}od Miniature Poodle fi&
e B 2@ K3t MTFE AHY 12 ##e B2 egg yolk
sodium citrate(EYC) {REF ¥ 2} peptone, egg yolk, trisaminomethane,
inositol, citric acid& FMF o= 3te HEEM(PETIC)of #REsted 37 C
2} 4 *Cof 6, 12, 24, 48, 72, 96 T 12085R] St RS, o] w 4
T7HAl2] SHEHE = - 0.5 °C / nin T3] 2% A2 REEH#K 4 T
2 Y Kaof 2utz @R3EY BEY ¥ BAENY doid RBBES
Tistd b3 Ao

1. FIRY Wl RS 12 o 3 48e] MaEe 22t 0.4+0.01
mlg} 1.3+0.06 nl, 1-2 4#2] WFREE 1.940.21 X108 / al, pHE
6.3+0.01, MFRHEKS 13.3+0.9 23ic}.

2. REMTU3.3 0o 3lolM, HiFel MM X HEEE 9.2+0.7
%, SR 20.321.3 %, BHK/E 70.5+1.6 22 BEEH K] A3
¥ 3kth.

3. FHi¥ o EYCe2} PETIC {R7F¥Eo) RHEEElod BISAHHI(- 0.5 °C / min)of
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elstod 4 Coll RIFY W12 Eha 7 RTEH BEd REY BT
ol @ENol [EHEEel wlisl  E3krh(P<0.05).

. EYC2} PETIC @ ol WMEEstol BfgwmHIof 2l3tod 4 Col REY HT2 &
h& 72kslEZEAl 5 REFEG) ERCT Aok, R 96ksRE 2 1208
flol 4 EYCol #EERE M7 SO PETIC @2t MTE el RiF
5} 93 T} (P<O. 05) .

. PETIC g&=} XAGHRk#ko} 3, 6, 9, 12 B 15 mM caffeine-g &HNstod
F& BHEEs L, 37 ColM 248N o) REYL WFE &Ehel A =
dE girh. BigHH 2i3ted 4 Col REY BT BN 24RM72HA
t ZE BE Atolol s 2 (PX0.05), RTF 7265R] 2 1208¢Rd ol =
3 mM caffeine &7} 12 mM2} 15 mM caffeine® &HMstd E7FLY KT
o] @& Hol Hish @Fs}3AcH(PO.05).

. Caffeine-g ¥iNsH#l ¢4 PETIC ¥z} KN PETIC ¥l Wi s WHEs)
o 4 C7tz] SEGH A T2 B BBOY HT2 Ehdd oy HE
Zv ot 3 mMz} 6 nM2] caffeine HIRENHM = HEES) i
HINMEA viste 2 EHE HUTHPX0.05).
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Axm 2 Folet EHAC EFFUCLH o] WX o] P Eo] KM
EFo2 BRE A HAs .

ai3xeol SEE717Hx] REEIT) FEYO) UEF otdede KEE 3}
o A2 FEYe B2 HNE B7x G 24 REF H®YA AL
oz BME =3

22l R K WS st sty stEd e wEe 2o ¥
gl F4 SEE HEYA REY HEY L R FESH o HiEY
7A P2 BME =%vrct.

= W EBiTsted slo] #tEdbm e #itslod 23 RBRITA B2
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