8~9
2~4 2~3 5~6
101+6 +SEM 242+5
Tris-
Tris- - -

Dimethyl Sulfoxide DMSO



Formosan sambar deer; Cervus
unicolor swinhoe&l

1995b

red deer; Cervus elaphus  ?
falow deer; Dama dama 60-76
Asher et al., 1988a; 1990; Fennessy et al., 1990; Jabbour et al., 1993;
Mulley et al., 1988

wapiti

American ek; Cervus canadensis  ? Pere David's deer
Elaphurus davidianus chital, spotted deer  axis deer; Axis
axis Eld's deer; Cervus eldi thamin white-tailed deer
virginia deer; Odocoileus virginianus reindeer  caribou;

Rangifer tarandus reviewed by Asher et al., 2000






reindeer  caribou; Rangifer tarandus

1ng/ml
30~60 ng/mli
Ing/mi
Whitehead and McEwan, 1973
white-tailed deer  virginia

deer; Odocoileus virginianus

Brown
et al., 1978; McMillin et al., 1974; Mirarchi et al., 1977b; 1978

black-tailed deer; Odocoileus hemionus columbianus



rutting season

West and Nordan, 1976
red deer; Cervus elaphus

Lincoln, 1971; Lincoln and

Kay, 1979; Lincoln et al., 1970; Suttie et al., 1984

Suttie
et al., 1984; Suttie and Kay, 1985
Ing/mi
Barrdl et al., 1985

Wapiti American elk; Cervus

canadensis
Wapiti
Wapiti
1ng/mi
0.6~2.1ng/ml
Haighet al., 1984
? fallow deer; Dama dama

Asher et al., 1987



Asher et al., 1989

Asher and Peterson,
1991
rod deer; Capreolus capreolus

Schams and Barth, 1982;
Sempere and Boissin, 1981

chital, spotted deer  axisdeer; Axis
axis
Loudon and
Curlewis, 1988
Eld's deer; Cervus eldi thamin
38°
Monfort et al., 1993b
Monfort et al.,
1993c



Formosan sika deer; Cervus nippon taiouanus Cervus

taivanus Cervus taiouanus Blyth

1995 1994 1995a
1995
1995
seminiferous tubule
spermatogonium
zygotene phase primary spermatocyte
secondary spermatocyte spermatid

2~3



Spermatogenesis

sperm; spermatozoon

pycnotic

Lincoln, 1971

Leydig cdll peritubular cell A

Ao

Hochereau-de Reviers and Lincoln, 1978

Sertoli cell A
B

acrosome

spermiogenesis

epididymis ductus deferens 40~60

West and Nordan, 1976



Robinson et al., 1965; Wislocki et al.,
1947 mule deer; Odocoileus hemionus Markwald et al.,

1971 7 Chaplin and White, 1972

Lincoln, 1971

Hochereau-de Reviers and Lincoln, 1978; Suttie et al., 1984
Wapiti

25-3 0.5~15
25
Haigh et al., 1984

?



Chaplin and White, 1972; Chapman and Chapman, 1979 ?

25  Gosch and Fischer, 1989

Asher et al., 1987

West and Nordan, 1976

Mirarchi et al., 1977a

Blottner et al., 1996

10



1-2

70 L oudon and Curlewis, 1988
33
Monfort et al., 1993b
1995
10-11
1994 1995a 1994b
50
3.4x10°

Lambiase et al., 1972

100x10°~700x10%/ml

0~30x10°/ml

1

1995



0~60 35~90
West and Nordan, 1976

12~17 Wapiti
Haghet al., 1984
?
?
Asher et al., 1987
? 0.7
+0.4 ml vs 1.1+0.4 ml
2~40
60
60 Gosch and Fischer, 1989

52.1+19.1 62.3+14.4 38.0+£28.5 Blottner et al.,
1996



8.2+2.9x10"/ml  9.6+6.6x10"/ml

11.3+3.4x10'/ml 55  0~80 63
20~85 68 20~80 L oudon and Curlewis, 1988
Eld’'s deer

Monfort et

al., 1993b

antler

musk deer;

Moschus moschiferus Chinese water deer;

Hydropotes inermis

pedicle

velvet antler

cleaning or shedding of velvet

cast

13



Goss, 1983 moose; Alces alces
ska; Cervus nippon
pedicle-antler junction Goss, 1983;
Mirarchi et al., 1977b

Goss, 1969a

Lincoln et al., 1970

Brown et al., 1983;
Mirarchi et al., 1977b

Snyder et al., 1983

21
16 95
Muir et al., 1985

Loudon and Curlewis, 1988

14



1995 1993 1994 1995a 1994 1994b

Formosan sambar deer; Cervus unicolor swinhoel

1994a
Acharjyo,
1983
Shea et al., 1990
83.6 1992
Indian sambar; Cervus unicolor niger Malayan
sambar; Cervus unicolor equinus Crandall,
1964
Lincoln et al., 1970
Whitehead and McEwan, 1973 Brown et al., 1978;
McMillin et al., 1974; Mirarchi et al., 1975; 1977b West and
Nordan, 1976 Sempere and Boissin, 1981
1995 1993 1994 1995a 1994 1994b



Widocki et al., 1947

cyproterone acetate CPA Bubenik, 1983
CPA Bubenik et al.,
1975 medroxyprogesterone acetate  MPA
LH
1998 Short and McNatty, 1985; Suttie et al., 1995

5a-dihydrotestosterone

Morris and Bubenik, 1983

5a-dihydro-

testosterone

16



Dott and Uts 1971

Dott and Uts 1971
19
Strzezek et al., 1985
Krzywinski, 1987

17

Flemen

Krzywinski, 1987



Asher et al., 1993

Agher et al., 2000
Dott and Utsi 1971
33 2.5
15 x 03 4
12V 60 Dott and Uts 1971

West and Nordan 1976

0.05~0.06 mg succinylcholine

chloride AC
2 5
3V
10~20
Haigh et al. (1984) Waiti

Wapiti

18



29 55 1
110V 60
0.4~15
mi 2~5
Asher et al. (1987) ?
? 5 mg katamine hydrochloride
5 mg xylazine 12V 25
2.5
15 5 5 2~3
Gosch and Fischer 1989 ?
? 2~2.5 ml Helabrunner mixture
30 2.8
0.7
50 Hz
0~23V 5ml
39
30
35 oV 15

19



158 157
3~5
2.5 ml
Loudon and Curlewis 1988

30%2.5
20~80 2~12V
40 33

Fennessy et al. 1990
1.2 ml fentanyl citrate azaperone  xylazine
hydrochloride ml 2 mg fentanyl citrate
16 mg azaperone 100 mg xylazine
24 5 Lane Manufacturing Inc., 5560 E Pacific
Place, Denver, Colorado 80222, U. S. A.
4 ml ndorphine  yohimbine ml 1
mg nalorphine 10 mg yohimbine
seminal
vescular fluid
Monfort et al. 1993a
2 mg katamine hydrochloride

0.25 mg xylazine hydrochloride

60 Hz Teflon 4V 5
V. 6V 10 3 5
S5V 6V 7V 10 3 )



6V 7V 8V 10 3

Asher et al., 1988b; Bainbridge et al., 1999;
Jaczewski and Jasiorowski, 1974 ? Asher et al., 1988a; 1990; 1996;
Jabbour et al., 1993; Mulley et al., 1988 Bierschwal et al.,
1970; Jacobson et al., 1989; Magyar et al., 1989 Pere David s
deer Elaphurusdavidianus Argo et al., 1994; Asher et al., 1988b

Wapiti Haigh and Bowen, 1991  Wapiti x Willard et al.,
1996

Asher et al.,
2000 Krzywinski, 1981 Krzywinski, 1981

Jacobson et al., 1989

Bearden and Fuquay,
1997

21



Garner and Hafez, 2000

Bearden and Fuquay, 1997

35-37



Bearden and Fuquay, 1997

1.
400
1992
2.
3.
Copper sulfide
0.18 10

23

1992

Baiumdloride
Barium sulfide
0.06 009 012 015
Sodium citrate
1992



1992

Arthur et al., 1989; Stockner and Bardwick,
1996

eosin-nigrosin

DNA

England and Ponzio, 1996

Arthur et al., 1989

24



Rose-Bengal

Toluidine blue

Arthur et al., 1989

1992
1990
1
cryoprotective agent 3.
5.
7 8.
1.
4.
5.

25

Cupps,
Hunter 1980



7. Bearden and

Fuquay, 1997; Hafez, 2000

ATP cold
shock  Sdlisbury et al.,, 1978

Watson, 1979

-lactenin
Parkinson,
2001
2. Trissdlt
pH pH5.9~7.9
Bearden and Fuquay, 1997; Edgvist and Stabenfeldt, 1993; Garner and
Hafez, 2000

pH
pH 7.0~7.2 Tris
pH 6.5 Watson, 1979
Sdisbury et al., 1978 2.9~3.2
trisodium citrate dihydrate  citric acid pH 6.9

20 NaHPO, 12H,O 0.2 KH,PO,

26



head-to-head

agglutination Bearden and Fuquay, 1997; Parkinson,
2001 Tris Tricine
TES HEPES Tris Parkinson, 2001;
Watson, 1979

3.

mannose arabinose
Parkinson, 2001
4,
285 mOsnvL tonicity
Parkinson, 2001
Watson, 1979
5.

penicillin streptomycin
polymyxin B Hafez, 2000
Bearden and Fuquay, 1997; Watson,

27



1979

6.
?
peroxidase [3- ?  R-glucuronidase E
ATP Kdlikrein caffeine ...... Watson,
1979
10~20
dilution effect ” glycolytic
activity ?

Parkinson, 2001; Watson, 1979

Watson, 1979

DMSO polyols
polyvinyl pyrollidone PVP
Watson, 1979

28



Parkinson, 2001

Parkinson, 2001
Watson, 1979
3~4 7
Und et al., 1978 5~10
Asher et al., 2000
Watson, 1979
4~5 Bearden and Fuquay, 1997; Hafez, 2000
Watson, 1979

Bearden and Fuquay, 1997

Bearden and Fuquay, 1997; Hafez, 2000; Watson, 1979

ATP Sdisbury et al., 1978
Parkinson, 2001
5 2~4 Bearden and Fuquay,

29



1997

cooling

1979

2001

0~40

Parkinson, 2001; Watson,

1 min
min  Watson, 1979
Parkinson,
1 ampoule
-79 2.
3. 025ml 05ml
-120 10
Parkinson, 2001
0.25 ml
Parkinson, 2001
Hafez,



2000; Parkinson, 2001

1. Jacobson et al. 1989
3028¢gtrissat 19 75~85 ml
20 pH 6.8 98~100 5
100 ml 100 ml

17.5ml
Tris- 20 ml
25 mi penicillin G 25000 U dihydro-
streptomycin 25000 ug 25 ml
2 ml 35
37 30 500 mi

15 10 20 30 40

05 ml 5 polyvinyl alcohol

5cm

50~100
2. ?
Asher et al. 1988a 29 sodium citrate 20

31



8 ? 200x10°

4 4 05 ml 100x10°
-125
6 /min
37 64.5
47.3
65.4
Asher et al. 1990 ? Dama dama damax
Dama dama mesopotamica 25~50x10°
2 6/7.7

Jabbour etal. 1993 ?
400%10° 0.25 ml
>70
62.9
76.3
3.Fennessyetal. 1990

30 8 ml 29
sodium citrate 3.0 g D-glucose 15 ml 1ml
0.1 g streptomycin sulphate
69ml 29 sodiumcitrate 16 ml Anaar glycerol 15ml
200~280x10° m 2-4 4
0.25 mi -80 8~9

32



4. Monfortetal. 1993a

BFSF 20 1.6
1.6 12 Tes 0.2 Tris 1000 IU penicillin G/ml  1000ug
streptomycin sulfate/ml 0.5 sodium and triethanolamine lauryl
sulfate 37
25 1 4 4
16 BFSF 11 8
0.5 mi 4 1
-7/8 10 -196 1-6
37 20
7.5~10x10° 20 9



5 90~140 kg

500 g
18 1 kg
2000 2 21 2000 3 2
5 2~3
4 1500%g
15 -20
radioimmunoassay; RIA
16 00~17 30

Haigh
et al., 1984
100V 1~2

300V 10~20 5



37

0~5

70~80

50~70

20~50
20

1992

15



1 NaCl

400x
5 200x
sperm/ml
333
Sodium citrate 3.6 g
Eosnl1l.6g
Nigrosn 6 g

Didilled water 100 ml

x3/10

Rose Bengd 3 g
Didtilled water 99 m
40 1ml

10000

x3/10



Jacobson et al. 1989

2 mi 35~37

ml 5

10 20 30 40

5x10"/ml
0.5 ml 5 polyvinyl alcohol

5cm

Tns- Tns- -

12
1. Tris- Jacobson et al., 1989

37



Tris (hydroxymethyl) aminomethane 3.028 g
Fructose 1 g

Egg yolk 25 ml

Penicillin G 25000 1U

Dihydrostreptomycin 25000 g

20 Citrate acid pH 6.8
100 mi
2. Tris- - Evans and Maxwell, 1987
Tris (hydroxymethyl) aminomethane 3.63 g
Fructose 0.5 g
Citricacid 1.99 ¢
Egg yolk 15 ml
Penicillin G (sodium salt) 0.06 g
Streptomycin sulphate 0.1 g
100 mi
3. - Krzywinski and Jaczewski, 1978
2.9 Sodium citrate 72 mi
Fructose 1.25 g
Streptomycin sulphate 0.1 g
Egg yolk 20 mi
100 mi
DMSO
7 5 12 Tris-



S 8 10
12 14 16 Tris-

Tris-
12
32~-3H 45
37
Testosterone-7a-carboxymethyl-thioether-
bovine serum albumin Sigma 1,2,6,7-
*H-testosterone New England Nuclear RIA
1. 0O 156 312 625 125 250 500pg
40 Tris-HC
buffer
2 100 pl
3ml
30 4 15009 15
40



3 2000 cpm 1,2,6,7-°H-

testosterone 40 100ul
1
counting via

4, 05mi 0
5. 0.1 ml 10,000 cpm

37 1
6 4 15
1. 4 0.2ml dextran coated charcoal

suspension dextran 0.025  charcoa 0.25

10 4 15009 10
8. countingvid eml
Ecolume, ICN 4
9. liquid scintillation
counter

hot recovery rate 90.1+1.6

Mean+SD; n=5
RIA sensitivity
SD RIA 16
po/tube 100u 160 pg/m
RIA 6 ng/ml

CV of intraassay 6.8 n=5



7 ng/mi CV of interassay
14.4 n=4

Relative activity=ng testosteroneat 50  bound/ng steroid at
50 bound 5a-androstane-3a, 17R3-diol, 0.6  5a-androstane-313,
17@-diol, 1.3 5a-androstane-3, 17-dione, 0.5 Si3-androstane-3,17-
dione, 0.3  Sa-androstane-3[3, 113, 17R3-triol, <0.1  andro- stenedione,
1.7 cortisol, <0.1 dehydroepiandrosterone, 0.2 5a-dihydro-
testosterone, 23.0  5R-dihydrotestosterone, 2.0  17a- epitestosterone,
1.5 17R-estradiol, <0.1 3a-hydroxy-5a-androstan- 17-one, <0.1

11R3-hydroxytestosterone, 2.8 11-oxotestosterone, 0.7

progesterone, <0.1

SAS 2002 GLM
t-test ANOVA
LSD

a4



< 0.2 ng/ml

12 2
la

1b

2 1

10

3

2 29 19 mean+SEM

101+6
242+5 1

5.4+0.3 ng/mli

16

42

18

328

24
12
5 13
6 9 6
364 343+7
91 127
231 261



4 Or

3 5t A

serum testosterone level (ng/m

serum testosterone level (ng/m

a b.5
Fig. 1. The annud changes in serum testosterone levels in Formosan sambar stags.
a. curves for individua stags; b. curve for means from 5 stags.



1.
Table 1. Antler cycles of Formosan sambar stags

Traits Range Mean+SEM
Date of first cast Feb 1~March 18 Feb 29+9d
Date of firg velvet shedding May 13~June 19 June 9+6 d
Date of 2nd cast Jan 18~Feb 16 Feb6+4d
Duration of velvet artler 91~127 d 101+6d
Duration of bony antler 231~261d 243+5d




5.8+0.6 ng/ml

2 4
2 3
5
9 2.240.2ml
2
5
8
5
2.2+0.2x10%m
1.9~2.2x10%ml 4
.
5

5~6
15.0+2.6
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Fig. 2. The annud changes in gaculate volumes in Formosan sambar stags. All 5
stags didn't gaculate during Feb. to Apr., and 2 and 3 stags didn't gaculate in
May and Jan., respectively.
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Fig. 3. The annua change in sperm matility in Formosan sambar stags. All 5 sags
didn't gaculate during Feb. to Apr., and 2 and 3 stags didn't gaculatein May
and Jan., respectively.
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Fig. 4. The annud change in sperm dengity in Formosan sambar stags. All 5 dags
didn't gaculate during Feb. to Apr., and 2 and 3 stags didn't gaculatein May
and Jan., respectively.
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Fig. 5. The annud change in dead sperm proportion in Formosan sambar stags. All 5
stags didn't gaculate during Feb. to Apr., and 2 and 3 stags didn't gaculatein
May and Jan., respectively.
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9 16.3+2.5
6
Tris- Tris-
5 3
24
0.05 2
Tris- 7 DMSO
12

DMSO 71.8+3.6 vs 69.6+2.1

24

DMSO 67.7+4.2 vs64.4+4.8 P<0.05
Tris- 7
8 10 12
12

12

P<0.05

14

16
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Fig. 6. The annua change in abnorma sperm proportion in Formosan sambar stags.
All 5 stlags didn't gaculate during Feb. to Apr., and 2 and 3 stags didn't
gaculate in May and Jan., respectively.
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P<0.05
P>0.05

Tris-

24

52

24

12



2.
Table 2. Effect of diluterson sperm survivd rate during processing of semen freezing

in sambar deer
Spermsurviva rate evaluated a *
dilutionwith  cooling a 5 equilibrating 24 hr after
cryoprotectant for3hr for 12 hr freezing

Diluter* free diluter fol I.o.vving

addition of

cryoprotectan
containing
diluter

Tris-yolk 814 74.7 70.9 66.7
Tris-citric acid-yolk 79.8 75.4 71.2 65.5
Sodium citrate-yolk 80.4 75.3 69.6 66.1
SEM 0.38 0.18 0.40 0.26

* The cryoprotectant was 7% glyceradl in thistrid.
# Thereis no significant difference among diluters (P>0.05).



3.

Table 3. Effect of cryoprotective agents on sperm surviva rate during processing of
semen freezing in sambar deer

Spermaurvivd rate evauated at

dilutionwith  cooling a 5 equilibrating 24 hr efter
cryoprotectant for3hr for 12 hr freezing

Cryoprotectant* free diluter fol I.o.vving

addition of

cryoprotectant-
containing
diluter

Glycerol 817 5 4 71.8: 67.7‘:)1
DMSO 69.6 64.4
SEM 3.04 2.42 0.63 1.17

* The diluter was Tris-yolk extender and the concentration of cryoprotectant was 7 %
inthistrid.
2 b Meanswith different superscript within column differ agnificantly (P<0.05).



4,
Table 4. Effect of equilibration period on sperm survivd rate during processing of
semen freezing in sambar deer *

Equilibration period (hr) Spermaurvivd rate evauated at
before freezing 24 hr after freezing

8 70.1° 64.8
10 69.8™ 65.1
12 71.62 66.4
14 68.8¢ 64.9
16 69.2% 65.1
SEM 0.43 0.26

* Tris-yolk diluter containing 7 % glycerol was used in thistrid.
2 b.¢ d \Means with different superscript within column differ significantly (P<0.05).



5.
Table 5. Effect of glycerol concentration on sperm surviva rate during processing of
semen freezing in sambar deer *

Glycerol Spermaurvivd rate evauated at
concentration equilibrating for 12 hr 24 hr efter freezing
5 72.0° 64.2°

6 72.4% 67.8°

7 75.2% 7.7

8 73.8° 68.5%

9 72.1% 66.3"

SEM 0.55 0.45

* Tris-yolk diluter was used in thistrid.
2 b Means with different superscript within column differ significantly (P<0.05).



5
Whitehead and McEwan, 1973
Lincoln, 1971; Lincoln and Kay, 1979; Suttie et al., 1984; Lincoln et

al., 1970 Brown et al., 1978; McMillin et al., 1974; Mirarchi et
al., 1977b; 1978 West and Nordan, 1976 Wapiti Haigh
et al., 1984 1995 1994
1995a 1995

Schams and Barth, 1982; Sempere and Boissin, 1981; 1983

7 12 10
11
1994a Lincoln, 1971, Lincoln and Kay, 1979;
Lincoln et al., 1970; Suttie et al., 1984 Brown et al., 1978;
McMillin et al., 1974; Mirarchi et al., 1977b; 1978 West and
Nordan, 1976 1995 1994 1995a
1995 10 1
9 10 Whitehead and
McEwan, 973  Waiti 8 9
Haghet al., 1984 7 8

Schams and Barth, 1982; Sempere and Boissin, 1981; 1983
1
1 Monfort et al., 1993b

57



Wemmer and Grodinsky, 1988

Lincoln, 1971; Lincoln and Kay,

1979; Lincoln et al., 1970; Suttie et al., 1984 Whitehead and
McEwan, 1973 Brown et al., 1978; McMillin et al., 1974;
Mirarchi et al., 1977b; 1978 West and Nordan, 1976 Wapiti

Haghetal., 1984 ? Asher et al., 1987 Schams and Barth,
1982; Sempere and Boissin, 1981; 1983 1995

1994 1995a 1995
2 4
trough level
9~10

Whitehead and McEwan, 1973

2~4 Lincoln, 1971; Lincoln and Kay, 1979;
Lincoln et al., 1970; Suttie et al., 1984 Brown et al., 1978;
McMillin et al., 1974; Mirarchi et al., 1977b; 1978 Wes and

Nordan, 1976 Waepiti Haigh et al., 1984
1995 1994 199%5a 1995
6~7 7~10 Monfort et al., 1993b
9~1  Schamsand Barth, 1982;
Sempere and Boissin, 1981; 1983



Acharjyo, 1983

1992
Cranddll, 1964
1994a
1994 1995a 1994
242+5
1995 1993 1994 1995a
Goss, 1969b
1994a

5.4+0.3 ng/ml

59

1994a
Sheaet al., 1990
83.6
1995 1993
1994b
101+6
1994 1994b

Schnare and Fisher, 1987
343+7
P>0.05



5.840.6 ng/ml

Lincoln et al.,
1970 Whitehead and McEwan, 1973 Brown et al.,
1978; McMillin et al., 1974; Mirarchi et al., 1975; 1977b West
and Nordan, 1976 Sempere and Boissin, 1981
1995 1994 1995a 1994 1994b
5.4+0.3 ng/mli
0.35+0.08 ng/ml 1995 <10
ng/ml West and Nordan, 1976 1.54 ng/ml  Mirarchi et al.,
1975 3.5~4.0 Brown et al., 1978
5.8+0.6 ng/ml 1.5 ng/ml  Wes
and Nordan, 1976 3~4 ng/ml Mirarchi et al.,
1975 45~6.0 ng/ml  Brown et al., 1978
2 4
5 8 9
911
1994a
199%4a 2~4

2002



Loudon and Curlewis, 1988

Monfort et al., 1993b

7 Tris- Tris-
65~67 2
/ wapiti
30~70 reviewed by Asher et al.,
2000
Corted
and Paguignon, 1984
Dott and Uts 1973 20 30
Dott and
Uts 1973 inositol
Haghetal. 1986 20 egg yolk-citrate low-fat milk
vegetable protein extender 7~10
0.2 sodium EDTA wapiti

20 egg yok-citrate low-fat milk
0.2 sodium EDTA

61



vegetable protein extender wapiti

Vedhuizen 1994 sodium citrate-egg-yolk  Krzywinski and
Jaczewski, 1978  tris-glucose-citrate-egg yolk Evans and Maxwell,
1987  skim cow’s milk-egg yolk Vinha and Coughrough, 1972

lactose-egg yolk Dott and Uts, 1973 RSD-1
Upreti et al., 1995 propan-1,2-diol PROH
dimethyl sulphoxide DMSO ?

tris-glucose-citrate-egg

yolk
56.7+8.4 lactose-egg yolk
? skim cow’s milk-
egg yolk glycerol
76.7£8.0 sodium

citrate-egg-yolk tris-glucose-citrate-egg yolk  lactose-egg yolk
40~50 P>0.1 ?
65~71 ? P>0.1
Vddhuizen, 1994
Veldhuizen 1994
RSD-1

Watson,
1979

Watson, 1979 Und et

62



al. 1978 3~4

7

5~9 7
5 5~10

Asher et al., 2000 Dott and Uts 1973 3.0

77 viv0.3M lactose 2.7 673 viv0.32

M glucose

Tris-



Tns-
Tns- - -
Tris-

DMSO 12



1992

28: 204-210
1992
1998
27: 383-393
1995
24: 61-80
1993
22: 387-399
1994
373-390
1995a
24: 163-180
1995b
1994
43-55
1995
35: 32-44
1994a
35: 187-200

2002

23:

pp. 203-206

23:



1994b
23: 361-371
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Annua Changes in Reproductive Functions and

Cryopreservation of Semen in Formosan Sambar Stags

Abstract

This experiment was conducted to understand the seasonal changes in serum
testosterone levels, antler cycles and semen quality and to develop a suitable method
for semen cryopreservation in Formosan sambar stags. Five healthy and sex matured
Formosan sambar stags exposed to natural photoperiod were restrained physically
biweekly. Their blood samples were collected from jugular vein and semen samples
were collected by electroegjaculation biweekly. Serum testosterone levels were
measured by radioimmunoassay and gmen qualities were evaluated and recorded.
Semen samples with high quality were prepared to frozen semen and the damage
degrees of sperm were evaluated at each stage. The dates of cast and velvet shedding
of antlers were recorded. Results showed that serum testosterone levels and semen
quality in Formosan sambar stags peaked in August to September and declined to the
nadir in February to April. Formosan sambar stags cast in February to March and
cleaned velvet in May to June, with 101+6 days (meantSEM) of velvet phase and 242
15 days of bony phase. Sperm survival rates of post-thaw semen were not different
among Tris-egg yolk, Tris-citric acid-egg yolk and sodium citrate-egg yolk extenders.
Glycerol was abetter cryoprotectant than dimethyl sulfoxide (DMSO). The optimal
equilibration period was 12 hr and the optimal concentration of glycerol was 7%. It is
concluded that the seasonal change in serum testosterone levels is paraleled with the
fluctuation of semen quality in Formosan sambar stags. Formosan sambar stags cast
their antlers when serum testosterone level is declining, and clean their antlers when
serum testosterone level is rising. Seven percent of glycerol as cryoprotectant and 12
hr equilibration period are optimal variables for semen ayopreservation in sambar
stags.
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