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The effect of starvation on the growth and hepatocyte nuclear size of larval rockfish Sebastes
schlegeli and spotted sea bass Lateolabrax sp. were studied. The growth of total length and
wet weight in both rockfish and spotted sea bass starved were lower than their control counter-
parts. The nuclei sizes of parenchymal cells in the liver of rockfish and spotted sea bass were
correlated with the nutritional status of their first-feeding larvae. The result suggested that
hepatocyte nuclear size in rockfish and spotted sea bass could be used as an alternative indica-
tor for the identification of starving condition and such karyometry might be criteria for evalua-
ting the successful transition from endogenous to exogenous feeding regime.
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A1 Hskell et Hrh=, olge] 7] zloig] A
&g Fevhs BHANAH F8.4] HAcHOCon-
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A A2 A2 vebd wh Jek(Ehrlich et
al.,, 1976).
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A4 01-“1, @4r9] JgHell e FHIHKim, 19

975 A, 1997). ol&lgt zujEete Aa L%}
w2 51 Zi#ioﬂ g #gAdo] olF 7hslo] &
glujetell 4] YFo] Lolsta, AEHe]| 73l &

4 7HrE] A ojFez Zhge e gle
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Hsol Lateolabrax sp.© “5°1#(Moroni-
dae)oll &3l FY Fol# Fol Lateolabrax
Japonicus $= &e] A& Aol 53 vl
A o] B o7 EAshe, S-ehtel Al
Aol A Fojet A EHHstm Yok
(Kim, 1997). ol2]3F 5o+ Yokogawa and
Seki (1995, 1997) 7} A&l 724 Wbo] gl
YEA T E(Japanese form)3} HZFoll 7424
Hbdol 9l 34t ¥ (Chinese form)9 &
B9} F-3 A jolE FAlsle] F Arho] ’;'ol‘ FE
A& AARg vh 3, w T (1996)2 v}
gkl A 7HRE] FAFA Asolst —“"Oia o
to2 183 Kim and Jun (1997)-2 -t
gh - Akl AAH Hsolst FolE Y
oz A7y F FFoAe] FHF Kol HehH
Z}o]E u}elsl ul olq_ ;<—]lr_o.] ol 2] ) zuE
2y} u].k}y};qi obu;}]/ll— olEog 7L;4~Hl—31 2
o} kAR FHE iR A4t Xofe] A Ee
o&sta glow QFHA Fg AL mudt
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Pejerry, Odontesthes bonariensis #A°12] 71
obA ZHAE ¥ Zy| Aok XX ol 2%t
710MA] ZHAIE & Z27) 4 A=rt Z2AE O] o
#g T ¥ F71E pejerrye] A4S AdE
JeERE Az 2 AReE a) °‘°I4(Strﬁssmann
and Takashima, 1990), ¢ 5 (1998) 94|
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222 Sebastes schlegeli®t H5°] Lateolabrax sp. #Fo1¢] 71o}A] A4 2 7t ¥ 8 =7) #3}

A2 23EEte] slolga EAFOA AAR
WP LAl stglew ©@A 429k 20+1
(SD)T7} $AHEE 3t

2. 38 2 A% 24

z239E= Agol Zzhe] AEF, Bohdo) st
F57t gR3Y, AFHE ANE 2ARIEe
23 F%, HEole] sokin TAFE ez
Z4zre] AEF, H3E 2] 7lolR Alo)] o]
AR i) ZH sovleldg EESlch B
22 10% FAZ=Z=o)] 24 F A uy
©] Z(Nikon, Japan) #}oll4 eye micrometer®
0.1 mm 742 FAsI o ofgel FFFE
0.01 my H$|712] A=A (A & D Co., Japan)
2 F3%9ch

X 8 327 234

&g, AEole rlortst EAF R M
A" ZES oatog #HAe paraffin 2
Hale] ZHAE & 2715 FAe0.
gl Ao 2 4 ym FAY A4 F
2.2 7 haematoxylin-eosin/phroxine
Ak 2AAAE 28] 2
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715 Fekaigich Hx 7427 JAGAT] o] LR
7ot g el F85= AR 238, Mol
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ezt EHsiA s 4 FAs 29
£, Asold Jokr 9 BAF 7 AYTEd, 7
EEAA SAANE o2 2 /A 50~100
el TAE Hg ZHch HE o]
AAYS A¥se] wig X1,0002 FEHM A
(Zeiss, Germany) 3sloll4] eye micrometers
7+ AIE #o AA(a), H4(b)S S35y
olof] W= FWH(s)2 s=abn/4(Sezaki and
Kobayashi, 1978) 2 313tk 2+ Addd &
AZR] ZHZE vE X 1,000 312 AEHu A
oA A Apz&Edsldet. 2+ AT X FHE
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ZH &2 Sebastes schlegeli-e AH&A] Fito]
A9 FH AR slFslo] A Hol H4HE A
Aatglon, 7lokt-g Zjob R (AHEF) 5Yol] B
Agsl ek (Fig. 1-A). AEHINE 4535 5%
742 e D FERoll o3t A =4 A3t Fig. 19
Ao|Ajgl o] AEAF, AEF 1Y, AT 29,
AEF 3Y, AEF 49 9 AEF 599 29 EY
ZAES i A )2 7+ 5.0710.18, 5.32
+0.21, 5.48+0.20, 5.67+0.13, 5.78+0.25
5.9410.29 lom, 7ol FHF A4 (mm)L 2
7t 5.07+0.18, 5.15%0.18, 5.27+0.29, 5.28+
0.20, 5.2910.07 3 5.30+0.21 olgch AE3
F, RS 1Y, A3 29, AE3 39, A%
4% 9 A2F 5U9) zyjiet A7 HE F
F%(ng)-& ZHzF 0.098, 0.112, 0.147, 0.190,
0.238 ¥ 0.274 o, 7olFe HF 5%
(mg)& Z+7+ 0.098, 0.093, 0.083, 0.077, 0.074
g 0.073 ivH(Fig. 1-A).

&l Lateolabrax sp.t H-83% 2% M+
Hom, 314 360 ilo] e A F4
3} Al A Ho| AHE Azl 2 FlokE
62 (F3k% 9W)ofl =5 AbgtelgicH(Fig. 1-B).
AEolel AT Zlolii-g dAtez H3ad
FE] B3 09U bR oY TEol o A =4t
A3 BaAE HE 19 M3l 29 g A wo)
AAE AR 2313 399 HF A (mm) &
EATH JlokFel YA 3.29+0.10, 3.81+
0.06, 4.08+0.08 I 4.4420.07 ek P33 4Y,
FoF 59, F3AF 6, HIF 7Y, H3% 8Y
2 FSF 999 Apol £AT HE AR (am)
2 77 4.47+0.06, 4.63+0.08, 4.71+0.03,
4.83+0.09, 4.89+0.08 = 4.99+0.02 om,
Zlobare] Ht A mm)E 4.45+0.05, 4.52+
0.11, 4.55+0.04, 4.57+0.02, 4.64+0.04 4
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Fig. 1. Growth of total length and wet weight of starved and fed group in rockfish Sebastes schlegeli from
just hatching to 5 days after parturition (A) and spotted sea bass Lateolabrax sp. from just hatching to

9 days after hatching (B).

4.69+0.02 AcHFig. 1-B).

zAky B4 Ay zulgete] 7HAE
AHEE 1Y), Hxole AT FHL A
A7} ol H3H2E 3Yd)] o] FoiHch A
1958 AES 5U7R ojd 85 FojEete]

15.60+1.09, 16.01+1.47, 15.65+1.10 = 16.13
+1.5791 Hk 7)ol 742} 15.71+1.32, 14.43
+1.07, 12.22+0.97, 10.40+0.82 3 9.42+0.86
o g 7lohte 7loprt AAHe] upe} TAE
Fm ol E*—H‘oﬂ LIE 7‘*&%}(13@ 2-A).

k-3

\_T‘l‘

4, 'r&]'—r 59, B33 6y, H3%

79, $3F 83U D FAF 9Yel EATE 77}
23.5612.18, 24,23+2.09, 23.41+1.91, 23.79%
1.93, 24.63+2.18, 24.48+1.84 3 24.50%2.11
Ql "hui 7)ol Z}2F 22.76+1.90, 23.2+1.87,
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Fig. 2. Reduction in hepatocyte nuclear size of star-
ved rockfish Sebastes schlegeli (A) and starved spot-
ted sea bass Lateolabrax sp. (B). Significantly diffe-
rent replicate means are indicated (*, P<0.05 ; **,
P<0.01) and vertical bars indicate only either + SE
or — SE, respectively, of larger and smaller replicate
means.

18.01+1.65, 15.32+1.35, 12.41+1.16, 11.38+
1.09 ¥ 10.80+0.84.2.58 Z3]Eehojl2]9] 7]o}A
Aot vpAARAZ, Hgo] TohEe Floprt AA
Holl w} 4] ZHAE & FrE o] T A Fol ual
7489 Fig, 2-B).

23Ee] ZE ¢ FHHE NE EE
vebd A}, 7o 3 (AEF) 5ol ok 7+
AE & FrHe A 9.42 ym’E 31.5% 9] 713
F2 UERTL 7ol (AEF) 1Y) EAFY
THE & AL AF 15.71 ym*E 33.5% 9
7M=& UEHHFig. 3-A). Aol ZHAE
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Frequency{%)
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Fig. 3. Frequency distribution of hepatocyte nuclear
areas of starved and fed larval rockfish Sebastes sch-
legeli (A) and larval spotted sea bass Lateolabrax
sp. (B). Nuclear areas of each individual were poo-
led and grouped in 1 um?® area classes.
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off vIE FE7F HxFe] gl Ha3 37 xo]&
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Fig. 4. Histological appearance of hepatocytes of
rockfish Sebastes schlegeli (a . post parturition 1 day
larvae ; b : larvae starved for 5 days) and spotted
sea bass Lateolabrax sp. (c . post hatching 3 days
larvae ; d : larvae starved for 6 days). Bars indicate
30 pm.

X %

w4

ol Foll A 7lo}A]l ZHAIE ] EJ3P W= 3
Hn A 2 Axn] 7 A7 & 9l vl et
(Segner, 1985 ; Storch and Juario, 1983
Storch et al., 1983 : Strussman and Taka-
shima, 1989 ; Wang and Takashima, 1984).
23188} Sebastes schlegeli-Z 71°FA] 35l
o] AEHA A4LE Bl b, A AL 7]
olo] EAFo] wlsl] WolX|Aqt ko) Frlst
o7t Aabe] FitElw Agolich. JlolA] 5%
I AN Zhae 7ol (AEF) 19%H
AAsA Ve, ZHE & Z7]6014 9] HAE
FaT Z1obE 29 (AES 3Y) o] FHE veh}
i gtk Aol Lateolabrax sp. GAl 710tA]
A A TAF s FolA ARtk thi-9
Z7He Holy =3 ZHAE ¥ FZv|9 Fie
1ot 24 (F3F 5Y) o|F-HE] Yelhtx gich

o - AAIE - AR - S

238 Folol4] FEHoE HAY E
37| ZHae 7IokE 29 olFdl] Jelda} 7)o}
Al 5% 9 AA Aol A =g ar) 7]
ol 14HE] JeldS nlEA|, F)otol] ulE 7HA
¥ W37 4w ol wE FFF gl
A Ao Aol Zha fabl vl bk A4 o
elgoh

0|9} ZH-& JlobA] ZHME & :7] ZHAE= pejer-
rey Odentesthes bonariensis (Cuvier et Vale-
nciennes) Ztolof]A] 7jo}3(HE%) 2Udl) A
kA Jehta Qlck(Strussmann and Taka-
shima, 1990). o}-&& 7]o}4] oj2ldt ZHAIE
7)ol A 2] FEZ ey A Jofol A= o}
1204 %(Love, 1980), milkfish Chanos cha-
nos2| Aelek xjejol e ZHzt 7)ot 10439} 2
MNYE(Storch and Juario, 1983 : Storch et
al., 1983), rabbitfish Siganus gurtatus®} o]
ol A= 7ot 657%(Segner, 1985) 2&l3L Fule
Epinephelus akaara AoldllA& 7]o} 14%(0]
T, 1998)of] vrehrt, 7]okA] ZHAIE 8 2 7]of] 4 9]
el 8=l 717k oA ghAle)] SjEH ol
710}A] o] 8l Xojol| A} o]t HlmA FHE
Zlot Azbel] Hleldt whE X & F7] P4
#17, & UYL oA AE ¥ =Z7] 24
ol Fol FH AR 7] HFH HelFw Al
27 A 5 Uk

Pejerrey?] 7% 3 F57E 2488 Aole
Z1otA] Z¥AE ] FAAQ) HIE ksl Jof
2 49(F33F 590l =2 ARA e Strussmann
and Takashima, 1990). ¥ A& o] zz|E2ql
A% 710} % 59, HEold - 7lokF 6 Yol 100
% XA Byow z3|EEh Aol 7lotrt
Zsh ol we} 7jobgto] EANT wlal THA|E #
A717F AA] ARAR] F4E Bk £ A=
7ot E A A7)I7F A2 el A blEe o]
AU 4 5 (1997)2 Aol o] FlolA} 7]
olF 4YU(F3HFE 9ol IAFL 5.3% 9] AE
2 B0 4H, Jlokr-& 100% 9] Abgg B3
ohge] ¥ oAF Az} vpirizZ 3 5 (1997)
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Zy 22 Sebastes schlegeli™t %°5°] Lateolabrax sp. A9 7lo}Al A4 2 HAX 8 27 W3

9] AT A3} Jloli2 EAIF vl P AA
AAS Jdehlilen, 53] slold& EAo v
3 Aol thal Azolel THF ol v Fho] thE
o) Bl vleto] A YA Urhde wuw
ul let. $AzAe] thatiekE Flokr Aztsln
ole}2 ZHAESY FzA  HIE R,
Strussman and Takashima (1989b, 1990) &
T WHlel]l o3 AL o =7] w3 FAE
ZARE A3, pejerrey Atololl A F1obA] AR
o] FMETE AL & A7) L Aol A
e g ml o JlobAl ZHAE & =27] =AL
ZA3= Storch et al. (1983) 0] 153}k niglzto]
o] 79 dFdel= FE ol FH A 7103 A
Al E dolRe ANEE AEE 4 Qlrh

Zlob AHA EAFY] L ¥ A7 7)o}
T2 ZHAIE ¥ =76l vl milkfish 2tololl A=
1.58) o], pejerrey AlolollA= 1.4u, Fnld
Aol A+ 1.4~1.94 ZA Vet nl 2ch(Sto-
rch.,, 1983 ; Strussmann and Takashima,
1990 °] 5, 1998). ¥ A+ A zsj gt
FAT TAE ¥ 37| 7lokre] ZHAIE & 2
71l w3l oF 1.7v]o| 3, Hpolol AT THAE
8 A7) 7loktel ZHHE & 2o vl oF 2.2
HE ol AHNES AF7HA Bl ofe} of
8] 710bA] E Aol cu|dt ZHAIE & =7] A
Bret v, 23521 Z¢-E 7ok ZHIE
¥ 7] & BAErt fARs o sl A
Z1okAl ZHAIE ¥ =27] Zh4 A=rE AREich
235 Hgole] sloltg AT w3 F
e THEZ de] =7t A o] EE
157t 2o eyt E7Ale A2 Strussman
and Takashima (1990)¢} o] & (1998)°] |
A3 nigl Fro] 7)obA] A A dofoll o3 7HAE
glycogen ] Znoll 7115, hy] nld M) bz
PG HIE T o Hololuh, E A9 V)
oAl ZHAE O 2AEA Aol Hrlsle] xF
Z1otA] vt Jlolat g 23S TAlES] 27
Aphg z2ALe} ofge] EATS] A3, Holet
A AT 8l AEFRLEH FaloAe] B4 o] 4

278G £ 4ge) slob z9j2e Rojsh
5ol AofolAle] AL W 27| 2RL 0% 2
ol9] odo} AelE Pohut AEZ ALH £ 3
o o] olfe] £H AMA HA o) FF §
sol F8oP ALES] IHH FE A
sAslelet Ak

mo ox ¥

r)~
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Lateolabrax sp. AHo1E iAoz 7lotA] Az
THAE & =27] WsHE Aok AR 558
Aol o] ZaEetat Hgo] Jlolt ZHzhe]
FAFo vl okt 2382 Hzole 7+
Z ¥ Arle A Hol A Aol odokdeiet
AVAE Bch B A7y zaEgety) Hso
Zolol| A 9] 7lokA] ZHAIE &) AZ7] 2AF Ad=
23 g FHgolold x7] okt e A
X7F 4 en 27 Hel Fd A HAH
Aok delol A ] AF FFdel e E&F HIE
7heAl & Zleg AsHch

=

4 ZAEHUh B A3 kgt
Atzdel, 98 HAAE AFIA(KOSEF !
981-0614-076-1) 01l &)3to] 3= GF1ich,
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