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19884 4AHE 10A7H 2@EWE BAE W aEEeld HHE R gEeTo
Boleophthalmus pectinivostris(Linnaeus)s #%o 2 Fr#lins] EMHEMLE Fgsl] Slel BBETF
BEgso = zhastglm, GSleb HSIel BR#Mbel PRassEpieo) w2 Ffe &K ¥ 2Ba
& (#® RNA, DNA)® #415 $drst9d

GSIE KE# 5AYE F718l7] Al&kele] adiAal 6HK 49 BoAEE viebiola, FEIn
ol TAKYE o] Araslr] A|zbeled SR{E#A] 9BKel BiEEE vehdgicl, HSIe swwshe
GSIe} HAERE BEIRE Zech SRS} sk ol HSIge] Hoixa JR&~} BILsl+ 10H
el HSIgho] Sokoll o] &,

BEAAS] 68 AU7le FrERkel Al ES BARs Y E2 BAE e, FiieRes 8z
A KFEH JRIFREe] AR dase b, Fue M MEEES Binsdch 2o 2iag
o] H-ztgl z ubeldl AAEV|MUEE-2 HMEEMClY EEE A& % vitellogenin Eigel Fa3 g
% sk Zleg A,

ESRHAQ) THol 22 W5 BIEES AR Srksoler, olF WE-e Bkl 8wt
A= Hgel 2 A gct,

gpsel BpERstel =t ol FFMERE ler ¥ EAHESES KBl 690l 3H13k(4,720+0.103
mg/g)S ®goer, 1% Hi FolEo] EIEMIR 7¥olE A3 (3.64010, 130mg/g)S Vel
F, SBLEAQ] 8ol i) AA Frbshe oMAME Mol w3 RS B, § RNASER 64
o 213k (0, 523+0, 040mg/g)-5 Wehilom, 1% YA} Fasle] 7ol A3k (0, 15810, 006
mg/g)S ez, o] 8ol Ut A5t

o] Az & uf BHH SEY RNAZEINY Miffc BHT BRE Jehiglich K 28 (g)
% & DNA 82 rifile ofle) gt ZRE A= A vissidd, #@ RNA/DNAY K
2o 6 0.745, TH 0.262, 88 0.341013

& B

faige] Bre ORERIRCl 283 IRETRRTERES] vitellogening &mishe $83 AJ¥E slw
Adetll, FFE& HH 5 AR wel il felS 2 glycogen, BHHE, HEHE (RNA) %
o] ZEol FEaNe g #MLdle U= Aoz A YHOlivereaw and Leloup, 1959 ; Pickford,
1953; Ito et al, 1962). A=7k2 AZEMEIEAS WEHEW o SuiEtel I8 ETEEngines
zeEl HEE e gl HZEES(Yamamoto, 1964 ; Ishii and Yamamoto, 1970; Aida et
al., 1973; Chung et al., 1986)1 2|34 #issio] QL& Holn] S TFAMRA Fiol 23 A3 Mk
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o] BEHEEESMT ¥ BERKE Pattern, 28]|x HEESESMT(DNA, DNA)Y i e (Bulow,
1970,1971; Haines, 1973 ; Buckley, 1979, 1980 ; Mustafa and Archana, 1982 ; Tamai et a/.,1986;
Chung et al.,, 1991)= =% vl&3t AAeldt, whebd & ARl v Mol o] PRSELEEE (BF
BB FrMiue] S GE FEsly] s BTRASRCO S RSN BES sy, ASESBER
87 (Gonadosomatic Index)2} Fr#Eicgi(Hepatosomatic Index)e] BR#ML, FHESER (gn)E
ENOESE % 8 (BRNA, DNA)SE A% s #Axstach

HE o Ak

A Fgeel AR AR 1988%F 4H 5B 10A7HA] 285 SEARS =i Mol So2 #rigst
of FEfRREEE HEEC] EHY & Hhiol EHsI

1. AFERBEIREC PR A

HH HRED MRS AP $ulsle] [EEE UIBHE o3 Agfsio) TS & Eolo] AFERRYER
$(Gonadosomatic Index )= 4FEEER /AaEE X 1000 2)3ted, 28] s Efsg(Hepatosomatic
Index) ¥ FEE/HEEE <1008 Rl o8] HHIS

2. JRAEEE BRCl w-E Al ARAEReel iEtEEMb

PRELEEE Rl FPHiRe] E TSR BIES S8 s Folo] kS MRSIBRMER TolAl A
UiErEl &, Acksl (%S 1% Paraformaldehyde®} Glutaraldehyde (pH 7. 2) Bz 28571
EES # #&EnE (0.1 M Phosphate buffer pH 7.2, Glucose CaCl, %3l 204 ZHH4o=2 3[
A2 5led Ethanol® f2/ks}: Propylene oxideZ FEi#fslod Araldite {EAIES] Eonstdch, Zejd
##l= LKB-V Ultramicrotome©. 2. #@#yJ55lo] Uranyl acetate % Lead citrate® a3}k 4
EEETEMEE (JEM 100 CX-11, 80KV)o & #gEs}oict,

3. AfoRE

iEfREES] #50) Boleophthalmus pectinirostris(Linnaeus)s BEEZ Esld 67 BB
Bagy # DNA, RNASES FBsH] dAsted SEA5 5005 1g% #RER % [FEo] M
AR (pH 7.0)2) Ak S ERE RSt 4C RETFAA HELsIAE}, ol RS oA &
Zi% ¥¥5(Braun-Sonic 15102 200Woll 4] 3024 @EHE 15-208 Eiicle] MRS =53 &
el 3 3000xg® 1040 B LSBT % AH-elS Huste] BBl MM,

4. BOES wBT

EHE B Lowry of al (19518 #4351 sl o™, 0.01% Bovine serum albumin
S BEENER FHSI o §355 Bk, ERiRS feche, Sk ZRE S liEd
#% iRl Hieelel &S EHESldh &= BIES Spectrophotometer(UV-120-0,
Shimadzu, Japan)s FJf3sle] 660 nmollA] #ESA o},
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5. BEke &

RNA%+ Schneider (1957) Fikol 9|8l #ilEstal o], DNAE Dische(1955) kel olsh E&
st

R H EE

1, AFERPERESH FFRETRE 8L

A B BERSE(GS], Gonadosomatic Index)s} AF#ABEHEEI(HSI, Hepatosomatic Index)el AR
#Mr Fig, 19} 20 JJehd vle} 7o) FFREEHREr 3 AJERHEERECH ofF AkEl BGRE B

GONADOSOMATIC INDEX ( GW xI00 BW)

Fig.
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1. Monthly changes of the gonadosomatic
index (gonadal weightx 100/body weight),
from April to October 1988. Circles and

bars indicate the means and the standard
errors, respectively.
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Fig. 2. Monthly changes of the hepatosomatic

index (hepatic weight x100/body weight),
from April to October 1988. Circles and
bars indicate the means and the standard
errors, respectively.



it #E0], Boleophthalmus pectinirostris (Linnaeus) | B 3EExfgol
ok & FFfel EHEME 2 Sl BEOR, BEE R MY R

Fa e, 58 THZHR GSI Fig3kel F5-3] Hhn=l+ Mms Holxn glovt HSIFH 72
23y FEHA @b Elol Thele e BERAel 2,698 JERSIch 3 8ANE 108 #vtA|
GSI Zto] Halz A =w el HSIZHE HAbx sEnste] @%sle] bl Sol7b7] vzl
108 el Bk 7k (HSI 10.52)01 ol2a gich, whebs] HSI 22 GSI 2kt ufEl BifRS wiebd
2 USE o4 4 Urh o] HRE 2532 F A, Rudarius ercodes (Lee and Hanyu, 1984)9} 3
7}2kn), Limanda yokohamae (Lee et al., 1985)o 4 % o] o} #EbIE Bigeol bt i},

2. BRS BHEERECl obE AR MRS iEMERML

SREEEZENC) o2 M AFTole] AR FHiRS S Fig, 304 ¥ uiel 2o] 5H e
RED R o] grhdSEolo] FFiRS (HSI 4.82)ol A HALE & s 28] HE/)s
Hagel Z#rel mitochondrias, 28]z L&<] fRiKE glycogen k5] viehta 9lch(Fig. 3
-A), BHQl 6k FR#EME (HSI 3, 52)0ll M= felFEE glycogen k5o B E A7)
W® K, ribosomee] F-EHE Zb ghEE MEMEES] 2 yA ksl Jehda gl 4
#°] mitochondriag = “tehtz 9lch(Fig, 3-B). wtebd, EEHE A% # RNA &%2 o] B
Kol 27| HEhnslejetn 4ok,

AEIRER] 7H Tl o|u] EURS vlA fERSe] KR4 (HSI 2, 69) A5 A&l fEhhig o glyco-
gen ¥ FE3 %¥e mitochondria®o] Yehir] Alzstdxut, M/ s 3] Bl v
bt Qleh(Fig, 3-C), =l o] eififcll= BB A% # RNA &8 W& =zt 44y
c},

8AKelE HIR0) 23] B ATEMIBERMCL RIS oS W= KRN (HSI 5. 80) el
= %89 BiES glycogen kiFE, 28] +E-& mitochondrias *E/MEiss b4 el
v FAEie] iEtEel Az sl e Jehda gl

Fritfe] B FREMSRNY R R FREREE Jixlo] A2l Eobd FFavEREe Bkl &
B vlA e 2 T2 e EiFEgelr, 2yl glycogen, BHES RS thi A= Ao
2 Ajzts]o] =t}

3. EREe SRS

SRELe] B&E BRMAl whE FRAERK lgr ¥ EOE 2BEMLE NiE HRE Table 10 vebd slot
7o), 6H EEEZTRE 4.720%0,103mg/g °llerd, 7Hel: 3.640+0.130mg/g, 8H 4.
06440, 110mg/go2 veht} 79l il A= Bmadiel 680 EHEEEC] 7H3 wel H4es)
i, FEIRHA]] THelE oFb EElE e Bolot sBfkel 8 vhA] ofzb Eimshe e
B9k (Fig, 4).

Mustafa and Archana (1982)& f282] Mol Mol ZAEEES A&, BEAZ S0
o} BRMES BWAEAT A FEBAAA BAESES #AET v, ERWES BT AR T
AN BHE gEol ¥ed ol 9UdE I IiH ZeEgR web wslald sl & %
(1986)-2 AEFEHLEEZELPER] FAAIMOA BEHEARS A/ Musel Ribosomes| BHY HBUKAE =t
gt oh2-e #iEsloldl, & FEolAl #EEAS ol K (6 ol HiE/IMusel Ribosomeo] 7H3
BSESET glo] o] mefAcl FRAERE 1 gr¥ ®BOH S8 7Y Hol e 2 ¥ sk U
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Fig. 3. Electron micrograph of the hepatic cells in female Boleophthalmus pectinirostris (A-D).
A, section of the hepatic cell in the growing stage in late May. X 7,500.; B, the hepatic cell in the
mature stage in late June. X 8,000.; C, the hepatic cells in the spawning stage in late July. x5,000.;
D, the hepatic cell in the degenerative stage in late August. X 8,300.; Er; granular endoplasmic
reticulum ; Gp: Glycogen particle; Ld: lipid droplet; Mt, mitochondrion; N: Nucleus.
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Table 1. The mean protein contents of the liver tissues of female B. pectinirostris

Months Protein contents(mg/g) Gonadal phase
June 4.720+0.103 Mature stage
July 3.640+0.130 Spawning stage
August 4.064+0.110 Degenerative stage
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Fig. 5. Changes in the mean nucleic acid
contents of the liver tissues of female
Boleophthalmus pectinirostris.

Fig. 4. Changes in the mean protein contents of
the liver tissues of female Boleophthalmus
pectinirostris.

4, 1R SR

HEpEEol o) FARREol o4 BER(RNA, DNA)S] @%b Table 29} Fig, 5ol Hepdl ulet
7bo) BRAEEE 1 gri #8 RNAZEL 6H) 0.523+0,040 mg/g, 7A 0.158+0,006 mg/g, 8H 0.
18740, 087 mg/go & Al 671k MBIl THol FxIshl Wbstolx, HBel ¥t BRIk
ol 8H FaEEE o7k Wneks e ol ZEEZEY RNAZES U4 WEE JEhisd
o}, w3l BRAEEE lerd AEAY K DNAZES 6Hol 0.702+0.007 mg/g, 7Hel 0,601%0.015
mg/g, 88 0.547+0,002 mg/go 2 Elsiel,

Table 2. The mean nucleic acid contents (total DNA and RNA) per gram of the liver tissues of
female B. pectinirostris

Months DNA(mg/g) RNA(mg/g) Ratio(RNA/DNA)
June 0.702+0.007 0.523+0.040 0.745
July 0.601+0.015 0.158+0.006 0.262
August 0.547+0.002 0.187+0.087 0.341

# RNA/DNAe| Wzs-e 6H 0,745, 7Hel 0,262, 8A 0,341F JehHo] mgdtAel 6F
of 0|59 WAL s A Jehdz, 7Hel sttt t 8Fl o] of7t @istel EHE &
27 @ RNAR| M-S HA B MRS 2 A (Fig. 6).

f2E MRS BEE S8ol T3le] Imura and Saito(1969)y= Kokanee salmond] —E8 #E#
ol K #MLT FESIGLd, olEo| FAd =& AR (WFIE, B, M, OW, %R, )
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o glojA EESpgAirhol= RNAZEC| #Eidsle
JpsLe) mal Arel RNAAlelol:= HHedl Rk
7} ivky #igaioledl A& FEIAE HFeie
FR4RS BATER (gr)% M RNAZES Bundist
sl ol FEIRgol dAsHA Edst L Ue
ol ol ETEEMSEFE A AR s
M/ 29 B #Re B3 fas
veRi S oat

Mustafa and Archana(1982)& #ERA17 J

06

Ratio (RNA/DNA)

Clarias batrachus®) W=t HiEigol N A B {
100 mg &EE, RNA DNAZERS FA#HsA Hun- N J‘:‘h Aug.

T':ﬂ %EEP’} RNA:‘:— el ERelvt %‘"ﬂéi] Fig. 6. Ratio of total RNA/DNA contents of
Bk feol| oo} st e vk, DNAE the liver tissues of female Boleophthalmus
el TEMS AT sl EEe R pectinirostris.

DNAZEL Eadolz adz fAssdzn

#4:5)93 ) (Hayashi and Kaymievowski, 1972; Smigieski, 1980).

HEMER 0] o] FFAolA] MIREEATE R (gr) DNAQ) AHEH) 8ol & el ubet of7ky
ol 2o FRHREAY EMES] MRS WIES Ao ohii, FHHEML lgr¥ fEEEQl #8 DN
HiEaE Aol7] wlSol BR4ER% 1gr Mol 5ol Sl FFAllugr} setiol =hel ofzbel ZE/F Sle
gove s el FMA 48 DNAZRS #iEsidrtd # DNAZRS —Ed Ao g
o 722]w @ RNA/DNA Mo Etl sigdiol= RNA~ Etfge 2 RSt BAKS &
o) Tigol 54 JEhd Ao Azt

e 2o 2 B ool ASolo] FHEML 1gr Mol fuEa s H fRlKsrel o ARt 5
3] wro mlo|s| wiFol 238 AN HEESES viad Al Aeg Yz},

x>
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Studies on Changes of the Activity of the Hepatic cells, and
Variations of Protein and Nucleic Acid Contents of the
Liver Tissue with the Ovarian Development Phase of
Female Boleophthalmus pectinirostris (Linnaeus)

Ee-Yung Chung, Keun-Kwang Lee* and Young-Nam Oh**

Department of Marine Development, Kunsan National University, Kunsan 573-360, Korea
*Institute of Genetic Engineering, Konkuk University, Seoul 133-701, Korea
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Kunsan 573-360, Korea

Changes of the activities of the hepatic cells of female mud skipper, Boleophthalmus .
pectinirostris were investigated under transmission electron microscopy. Monthly changes of
gonadosomatic index (GSI) and hepatosomatic index (HSI), variations of protein and nucleic
acid contents (total RNA and DNA) of the liver tissues with the gonadal development phase
were also studied.

GSI began to increase from May (the growing stage), reaching the maximum value in late
June (the mature stage), and then it began to decrease from late July (the degenerative stage),
reaching the lowest value in late September. Monthly variations of HSI were negatively related
to GSI. HSI decreased in the summer season when the ovary was getting mature and reached
the maximum in mid October when the ovary was degenerating.

In June (the mature stage), the female hepatic cells of the liver tissues became large and nuclei
were hypertrophic. The amounts of glycogen particles and lipid droplets in the cells gradually
decreased, while a number of granular endoplasmic reticulum increased. It was assumed that
well-developed granular endoplasmic reticulum binding ribosomes are supposed to play the
leading role in protein synthesis and deposition for vitellogenin in the cytoplasm.

In July (the spawning period), glycogen particles and lipid droplets gradually increased, and
then these substances were still observed in large quantity in August (the degenerative stage).

The protein contents of the liver tissues with the gonadal phases of the ovaries were shown
the maximum value (4.720+0.103 mg/g) in June, and afterwards gradually decreased being the
minimum (3.640+0.130 mg/g) in July, and then gradually increased in August.

The mean total RN A contents per gram of the liver tissues appeared the maximum (0.523+
0.040 mg/g) in June, and afterwards gradually decreased to the minimum (0.158+0.006 mg/g) in
July and slightly increased in August again. From these results, it could be assumed that protein
contents were closely related to RNA contents.

The mean total DNA contents per weight (gr) of the liver tissues appeared to be similar
although there were some monthly fluctuations.

The ratio of the mean total RNA/DNA were 0.745 in June, 0.262 in July, 0.341 in August
respectively.



