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For the evaluation of hormonal control of sperm in cultured fish a method to quantify
the spermiation response of mature flatfish to hormonal therapy is described.

Spermatocrit was determined after 30 min. in centrifuge condition of 12, 000rpm. Sperm
density was estimated by a standard hemacytometer method. However, sperm density can
be predicted from spermatocrit since their relationship is linear as described by the re-
gression equation, Y=1.14X-0.04 (r=0.91, P<0.0001, n=50), where Y is spermatocrit and
X is sperm density. Sperm density levels ranged from 21.5 to 98. 4x10* spermatozoa per
u¢ milt corresponding to spermatocrit values of 12 to 95%. Milt production by mature
flatfish was highest (7. 4ml per kg body weight) at 24h after injection of 1,000IU of human
chorionic gonadotropin (HCG) per kg body weight and coincided with low spermatocrit (63
%) and sperm density (67. 4x10* spermatozoa per ¢ milt) levels. No significant differences
was appeared in milt production, spermatocrit and sperm density between control and
HCG-treated fish at 48h after HCG injection.

These results demonstrate that spermiation in mature flatfish can be reliably evaluated
by a spermatocrit method and that HCG is effective in stimulating of spermiation in this

species.
Key words : 4}% (spermiation), €%t AAA=2522 (HCG, human chorionic gonadotropin),
3] (flatfish, Paralichthys olivaceus)
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%ol HAHA, wMHZAL A FA F o
M olAsls Z=Roz:=  gonadotropin
releasing hormone, gonadotropin % steroid
7t F2 AR 9on o]g =R oY A
ASL daed wig Al wimd gojstm ot
<3t} gonadotropin® o FulAel] M} E3)
el #2292 human chorionic gonadotropin
(HCG) 224 goldfish 100-10, 000U/ kg 2]
HCGolY =024 wAashs vhehan} glo
o,  FRN4o] (Oncorkynchus mykiss), sea-
bream (Sparis  awrala), milkfish (Chanas chanos),
European eel (Angulla engualla) % Japanese eel
(Angudla japomica) R41 Al EFA) wiAe e}
Wiglcl (Donaldson and Hunter, 1983). 2%
At o2yt T2E Mol o3t M4 o] u)
Auzs 3 e EAE B ooy 9
A2AY 43 UEE JIZY ARy &3
3 olg?| spermatocrit&Aol oJgt uige] YN
H77} dojs}t ojFel HEH ub 9t} (She-
hadeh et al.,1973: Juario e al., 1980:;
Munkittrick and Moccia, 1987).

dA 32| (Paralichthys olivaceus) = ol 4]
B4 A sHREekae s AlREy glon, qlm
FHAAD o7 AR 0] ool e F
£ #ado] FAoiFolch o]Ee Takle] oyt
HH FH TF L $LFEY Mg 9%
A= 7L W 5o ¥R 24 Y 3=
E2HEd A% Y A A}, M) HH
27 =7t AdY9=EE FrA440 "84 g
(Min, 1988).

e 2 dToldE el aFE Fs
A& olF7] A A7) Y¥o spermatocrit
A R AR AAseE WdsAsld HCG

o EFAl AP sl A rHE
Z A

AE L g

AR $7 92 (YFHY 47.9%4. Tom,
HTAFT 1.210.3k) 7t AFEsQch  AYoj=
e A4rt FF S 24 5meo |4
AR el AFREglen, ojd $9= Foe
x°l 2une] viage g {33}k (Fig.1). AY
Ale] #ap4ge 2011C, wFL 1.025 pHE
8.2~8.50]9lt}. Park 5(1988)¢ ulwel 29JA
100ppm lidocaine/NaHCO,2 A#oj& vl
A3 o MFE sk AYele) AT &
HE ARl HF olEAUL AAsGon, 7}
HE qhog AHog oz aAgsiyc)(Fig 2-
a). 22d HAL 10w 134 Fap|z
TAstglen U AR BT YApug
3glch

spermatocrit& 42 A <A YA¥ey =z
A& 73171 A3k 3eie)e] wigEQ Y=
El9] #AN-g nonheparinized microhematocrit
capillary tube (i d. 1. 1~22#x752a, Fisher Scientific)
2} sealing compound (Fisher Scientific) & A3}
o] microhematocrit centrifuge (Hettich, Japan) ¢]
4 12,000pme 2 5, 10, 15, 20, 25, 30, 40, 50, 60
¥7F {482} 39tk spermatocrit:s hematocrit
Hetfich) 2 24310 MEEZ vehiglo
o, A2]4] @7} Woli=Duncan’s multiple range
testoll 23t WUEA ulwE o]Roizlc) AlIA
of 17h¥o A Smiele] $alo gt Yo |
#Hslglom], A 42 blood diuting pipette
€ AH83led 0.9% Nacl2 3Alsjglen) 3y
& hemocytometer counting chambero] Y

meter
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A F 4009 wlgsiold st AxPUEE
ug AAd AHzle]l 7 Adsly, AHxuEst

spermatocrite] FH= FHF Alojof4 1xpyjog
233}9c)

HCGAI2|ofl o3t WY 535 dolnr] st
HCGFAFA], HCGFAME 24417 2 HCGFALE
48417 ol WzF 9 HCGAHTEZ datos
spermatocrit, HALE W HAGALS zapsg
ok ARz Qlejg FER Maya 43 20
ube]7} Jelg wolow] olF 20utz]el Asdx
TZo] A#el ARgEgich Park 5(1988) ¢ s}
How oiHF 7k A¥ol: 509 Yz MFS
M3k, Garcia and Gapasin (1988) & u}
Holl 28 oprta] FAel taggingstelch Ade]
< WzZ{®=10), HCGHYFZ (=102 F
23Hck. HCGHEZ-¢ tiites Inrgakel |
31§ FAZIZ Aejalddgl HM® HCGE 1,
000IU/kgBW sx=2 E7} Faslgoo oz
= 23 MNF b 1we] YA deE 2ohat
dtgict. FARE ZH Aol Fig. 19§ A}
fzol FE-83igich

YL FARA, FALE 24A7F B FALE 484
el o aAgsgon, AEHAE dyoe
spermatocrite} AHalUw = Abz] Zlédd 2o
S olgE HAMAH(HEH A2/ kg MF)
< FAsAck FARAL FARE 24417, FAE
48417 A4tz P2 HCGAH=EZre| sper-
matocrit, AT Y HHatojie] o7k
zlolo] HT = student’s t-testz2 FHEsigch

2 3

AeH2 12, 000rpmeo E WAE2]A] 108 0]A}e]
A 2= Alabslgl spermatocrits 3087}

A Aadhs AY%E B9on 308, 408, 508
U 60Foll4= tAAQl spermatocritE Vel
ck(Fig. 3). f|A¥e A2 U okgHal sper-
matocrit3 2JA] spermatocrit®ZA-g 93k %
7% 12,000rpme g 3087k @Al¥e)r} Hd
gk Aoz ws|gct Fig. 2-b= AxUs A4}
Azl Hzeyeow AUzl
spermatocrit= Y=1.14X-10. 04 (Y= spermatocrit,
X< A2n)E o9 o= (r=0.91, P<O. 0001,

Al =R

n=>50) #354de ebdglc} Fig. 4). Hdx
= 21.5~98 4x10°H At/ e N o 12~95%2

spermatocritel] #f}sladct.

Table 1o vtepbio] HCGA T2 244|705
spermatocriti= 63.0%5.4% (P<0.01) & oWz
9 82 3%2.3%l wlsh  folshA Pgront,
HCGA2F  484|7ke] HCGA 279
matocrit= 223 vlwA] §-20& z2po]lE e}
WAl ootel. HCGHFE 48A1ZH7ka] diz7e)
ZHasiglend  HCGHZS
HCGAHel¥ 2¢4417F oj% 7+4% spermatocrit7}
HEHE AYE 2ydd dAYEEs HCGAuE
24417 o) 67.414. 2(x10° AR/ pe RN 2 =P
9] 84.513.8(x10°HxH/ peAgH) ol wls folsh
A gk} (P0.05) HCGH2IE 4841719
HCGHZY AUz dz7sd vzl +9
@ Aolrt ehtal wskch AAUE glela)
X spermatocrite} clRZlAE HCGA2le
HCGA2| ¥ 24417} ol 7tad AXULs)} 38
He A BYch. HCGHIAE 244709
spermatocrit®} U= 2P vl S
Al Fass i g4k 7.512 4al/ky
BWZ 279 1.110.2a0/kgBWS} ujmA] &
23 (P€0. 01) 57He x}bol € vfehdiglcl. HCG
FAb F 48417410 dizFat HCGAZ7kel
= AT Xl F HolA ggton HCGHe T4

sper-

spermatocrit+
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Human Chorionic Gonadotropin (HCG)o| 2§t %], Paralichthys olivaceus?] wl%E7}

Fig. 1. Indoor tank(5m diameier) provided with flow-through scawater and aeration used

in this study.

Fig. 2. a, Milt collection by hand-stripping. Fish were anesthetized with 100ppm lidocaine/
NaHCO. and then each fish was weighted and laid on its dorsal side. The
urogenital area was wiped clean and dried with absorbent paper. Urine and some
feces were initially forced out by gentle massage of the abdomen.: b, External

morphology of flatfish (Paralichthys olivaceys) spermatozoa (400x mag.).
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Fig. 3. The effect of centrifugation time on spermatocrit of flatfish (Paralichthys olivaceus).
Milt in nonheparinized microhematocrit capillary tubes was centrifuged at 12, 000
rpm. Points identified by the same letter are not significant different by Duncan’s
multiple range test(P)0.05). Each point represents the means+ts.d of triplicate

tubes.
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Fig. 4. The relationship between sperm density and spermatocrit of flatfish (Paralichthys

olivaceus) ,
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Table.1 Change in spermatocrit (a),

sperm density (b) and milt production (c) levels of

mature flatfish (Paralichthys olivaceus) after an injection of 1, 000[U HCG per kg
body weight. (N)=number of fish. Means+s.d. are given.

Hours after HCG injection (10)

0 24 48
control HCG control HCG control HCG

Xk

sermatocrit (%) 90. 42. 4 95.5%1.2 82.32.3 63. 05. 4 69. 7+2. 2 78.6%2. 4

Sperm density *

(x10° spermato- 9. 2%1. 4 94. 13.4 84.5¢3.8 67. 44,2 70.6%1. 2 79.7¢2.5

zoa per uf milt)

Milt production **

(m! per kg body 2. 0t1.5 1.60.6 1.120.2 7.5%2. 4 1.70.2 1.2%0.2

weight)

*P<0.05 : **P{0.01

AL HOGRAES £33 fAlslg. 3
AsEe HAREe SAol TeAl, oJMFL
718t AR YA HCGRAFE 247
of Z7bshgie.

ar

dolst  olFolH  eiYAL Al sper-
matocrit7|®jo] Algglul glont, AHzluxe}
spermatocrit= of-¢- YA} QdPsne B o
Toll A Aol AHgE gL wiyYAS Yo o
% B¥g wyelc} (Munkittrick and Moccia,
1987; Garcia, 1991). & <d73} sfalell x|
oi4]  spermatocrit3A] 12, 000rpme® 3087+
YAHEEA] AN spermalocritE: T 4 glgle
Hoooldt AR =L oel  sjarele
spermatocritZgA] M8 shgslele} Alggd) Ay
S TR RTINS AL dojay g
rabbitfishe] AHapUwof ulmk] cha w4 vielyto
= spermatocriti= rabbitfishs} wlwA] fAlslsich

(Scott and Bayness, 1980; Garcia, 1991).
Goldfish, Fx]7}40] (Oncorhynchus mykiss) ,

seabream (Sparus aurata),  milkfish (Chanos
chanos), European eel (Anguilla anguills) %
Japanese eel (Anguilla japonica) A4 HCG9
B39} vltA 2 HCGE H4ydH 43lof4 A
AtEe  AsadE  Jehgch (Donaldson
and Hunter, 1983). Z=8Falo] 2j3 Aol
= Z2e A9} olaslalg (Clemens and
Grant, 1965: Avila, 1984) ‘gxjofjA] HCG A}
¥ 24470l HCGHHZE  thzTol u] 3y
spermatocrit$} HAUEE= Zhags i Yo
Ao Z7HEAS lobularde HAE sl
AT AEE2R) o3 HrArY Stz 71l
® Zelc} ( Billard et al., 1982 ; Garcia,
1991). 2exe] Y2 dsola sutsiA] 57|
o2l $822 HCGSY 93%z 3=Ro] Algs)
< vl & A7HH HCGol 93t A4l 4
ohA Hele 2wt 9 AzIPAe HxA7l upy
< AF JAY FRAYMA $HEY Frlee
Aol f-83tA AR8sjelzl Al ¥ (She-

_80_



Human Chorionic Gonadotropin (HCG) ol 2lgt %32, Poralichthys olivaceus2] WA}

hadeh et al,1973:Juario et al.,1980).

HCGFAt 9 HCGFAMsEel o3t W A%
of Mz w2 el HCGeh 3 x5}
A wAe Y Hiss AA ¥ 77t
oA =, ol 3= o AE
eJo7 98~100%2] ¥ 44 g volojEie
g Bzigol uehbs AFE A AF
HCGol o8 43¢ Ao $£4& H34& 2
Aezg R 71¥EA BY AP g gsleiz}
Arg§lc}(Garcia,  1991).

2 o

\J 2] (Pardlichthys olivaceus) o4 =& 2ol
o aAAel JFAG AT UYL human
chorionic gonadotropin (HCG) ofl 2i% Ae
a)of4e) spermatocrit®l o3+ wiA (sper-
miation) #3+-8 AT73H5ich

Qg spermatocritxl & AT AR +y=x
Ao 12,000rpm, 3087kl WARe)7t HAsG
o] spermatocrit(Y) = AL X)g= Y=
1. 14X-10. 04 (r=o0.91, P<0.0001, n=50)% ¥
A4 Jeidger ARUEES 21.5~98. 4x10°
A/ peRAog 12~95%2] spermatocrit ] of
Hoalglch. ASgAe AL L 000IU
HCG/kgBWel FAMA] 24A173%oll 7P &%
(7. 46mf/kgBW), F&spermatocritz] (63%) =+
e AR (67. 4x10° A/ pe AN 2 AA
ate AAATE ol$ wAl ebgich oj}7t
go Aodres HCGAel A% Harel 43
(hydration) o} 7|31l Zo=2 o} lobular®d #
sojxe] =2 A Ae s 48
A7 el HCGAHZH HzTre A Y Af AL,
spermatocritx] R AzUElA= 2-2)gh a}ol

£ nojA sith

2 a7ds AaAe g spermatocrit
wol ofs =us) Wiy 4 3o HCGx= &
ZojH wiRe mdHez FANY & A-&ol
vielyict.

A} A}

2 Q7 44 BREdd =88 R AF
c qAzesd okl ush shids A
AejEA e A4E =Hdch
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