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SUMMARY

I. Title

Development of insure technique for broodstock and fertile egg of striped

jewfish, Stereolepis doederleini

II. Objective and Necessity

Domestic fish farming industry has been suffered from high cost of feed and
labor power, decline of sales and increase of import owing to trade
liberalization. Especially, overproduction in a species and unplaned landing
season has been resulted in crash in price and competitiveness of the industry,
therefor, there are growing demand for new species to substitute the
overproduced species. Recently, being also growing interest for off-shore
farming, it is still in doubt for its profitability because of lack of the proper
species. Our suggestion, for substitute species, Striped jewfish is classified in
Acrpomatide and characterized similar morphology with Seven-band grouper
and habituated most coast in Korea and Japan. Adult fish are mainly
habituated around deep sea reef (>400m) and migrated to coastal area for
spawning of which capture are mostly achieved during this season. The huge
size (over 2m) of these fish give us a special concern for several possibility.

In particular, Striped jewfish is well-known for its ecological feature of deep
sea fish and high growth rate, which can be applicable for the cultural species
of submerge net farming in East sea as well as off shore farming in South
sea. Striped jewfish can also be raised as a high competitiveness species in the
era of global trade liberalization.

In this study, we has been studied fishing status, capturing distribution and

ecological and physiological features of striped jewfish in order to achieve a
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primary data to measure the possibility of cultural species. For this, we tried

to secure the fertilized egg for artificial hatchery.

IM. Objective and Content

1. Survey for fishing status and resources secure

1) Public relations and network reinforcement

A striped jewfish is a rare species for ordinary people, therefore nearly no
body knows about its morphology in Korea. For the public attention, so, we
designed a special leaflet and distributed to 2,200 distribution points including
people in fishing village, fisheries cooperatives, set-net fisherman, and
fisherman for bottom trawl net. In addition, we also collaborated for making
two documentaries of striped jewfish to give a publicity about commercial

possibility and our programs.

2) Fishing status and stock resources
Through the network from the publicity program, we also tried to get the
data for coordinates of fishing point, fishing method, depth and morphological

features of the fish such as total length and body weight.

3) Question for fishing status
We surveyed for fishing status such as fishing experience, fishing area, fishing
history and fishing amount etc. from 122 fisherman including bottom trawl

net, drift gill net, and set net fisheries.

2. Ecological and physiological study
1) Ecological study
Morphometric characteristics of siriped jewfish such as total length, standard

length, head length, body length, eye diameter and body weight have been
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measured. In addition, the number of fin ray, soft ray and gill raker have been
counted for taxonomic study and age determination have been conducted using

vertebrae, scale and otolith of striped jewfish.

2) Taxonomic study

In order to investigate taxonomic status of striped jewfish, the sea bass, red
seabream, rock bream, japanese bluefish, blackthroat seaperch, red spotted
grouper, seven-banded grouper belong to Order Perciformes have been
analyzed for genetic relation using the Cytochrome oxidase 1 of mitochondria

DNA and the 16S rDNA.

3) Histological and physiological study
Histological research have been investigated gill, liver, spleen, kidney, heart,

germ plasm. In addition, LSI and GSI were measured up the spawning season.

4) Oxygen consumption
Oxygen consumption of the striped jewfish during the dark and light on 20C

and the temperature fluctuation from 10T to 307C.

5) Culture in net-cage aquafarm
For the evaluation of farming condition, investigation was carried out on
temperature, salinity, dissolved oxygen and nutrients(NO2-N, NOs-N, NHs-N

and PO;-P) in net-cage aquafarm water during the 1 year.

3. On-site egg and sperm collection

1) Operation for fishing
Striped jewfish showed extremely low survival rate because of physical stress
and high pressure difference when it captured. Furthermore, being alive,

long-term transportation stress can obstruct a trade in live, therefore, mostly



striped jewfish have been trade in fresh fish. For the adult fish to secure
fertilized eggs, it is inevitable to operate a exclusive teams including gill net,

drift gill net, shrimp capture net and sing-line hook.

2) On-site egg and sperm collection
For the fresh egg and sperm, on-site collection was carried out, using off
shore gill net, around Geomun Island waters where showed the highest

capture in recent 2 years.

IV. Results and Discussion

1. Survey for fishing status and resources secure

Total capture was estimated at 65 fish in 2007 and 2008, annually about 30
fish. According to monthly size distribution of captured fish, young-of-the-year
fish (< 1kg) was mostly captured from September to December in East sea in
somewhat less than 50 meters by set net or trap net.

Intermediately sized fish (1~20kg) were captured from March to May in
South sea in deeper than 50 meters, however, larger sized fish, over 20kg, was
from May to June in more than 100 meters by bottom trawl and drift gill net..

According to survey result of fisheries status for striped jewfish, bottom
trawl was the most favorable fishing way sing-beam trawl (42%) including
sing-beam trawl (42%) as well as double-beam trawl (16%). In addition set net
was followed for fishing way by 26%.

For the most productive fishing ground, 42% of fishing activity was carried
out in western south waters(No. 199~244). Catch per unit effort (CPUE) was as
relatively low as 1 or 2 fish by 83%. Fish size was highly related with
captured waters. Most larger fish (above 60 cm in total length) was captured
at depth of 100 m in eastern South Sea (No. 97~114) and western South

Sea(No. 199-244), while relatively smaller fish (below 60 cm in total length) at
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depth of 50 m in northern East Sea (No. 48~74).

2. Ecological and physiological study

The results of both dorsal and anal fin counts were as follows : D.X1.10~11
A.TM.7~11. For age determination otolith was proven as a superior material
than scale and vertebrae of striped jewfish. For better results, it may be
advantageous to polish the otolith after cutting and cut it vertically. The
results of age determination are as follows: the specimen of 3.3kg, 3 year rings
on scale and vertebrae ; the specimen of 7.3~7.4kg, 4~5 year rings on otolith,
scale and vertebrae, the specimen of 13.5kg, Syear rings on otolith, scale and
vertebrae.

The results of taxonomic status using the genetic investigation were striped
jewfish was kin to Acropomatidae Doederleinia berycoides (blackthroat seaperch)
and Pomatomidae Scombrops boops (japanese bluefish).

The results of GSI were as follows: the specimen of 20kg in April and June
was 4.18~9.91, consequently the times were spawning season. In addition,
sperm and spermatocyte was found in histological specimen over 20kg, the
results suggest spawning age of striped jewfish. On the contrary, the GSI of
4.6~7.4kg specimen in February and March was 0.13~1.54, histological specimen
was found out the small size oocyte.

Oxygen consumption was a high and regular pattern during the dark and
below 23T, and therefor the striped jewfish was a nocturnal fish and prefer

low temperature.

3. On-site egg and sperm collection

For the on-site collection of egg and sperm, we tried to secure the adult fish

in southern waters at Geomun Island, within the boundary of No. 110-4 and
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No. 224-3 sectors. Size of captured fish was varied with size of net loop in the
range of 5 to 70kg in body weight. The size of fish was also closely related
with capture season. From November to March, body weight of captured fish
was mostly below 20kg while above 20kg in June. This season was histological
proved to be a optimal season to collect live egg and sperm. Therefore, the
best way for on-site egg and sperm collection should be done for striped
jewfish at No. 110-4 and No. 224-3 waters by drift gill net during June and
July. In addition, capture of live fry, for fish farming, would be most effective

by set-net from November to March.

_12_.



CONTENTS

Chapter 1. Necessity of research - - - - - « « « « o o v v v o v 17
Section 1. Necessity of research - + » « » « = = = =« o o 0oL 17
1. Technical points — + « + = « « =+« + o oo oo 17
2. Economic and industrial points - - - - - - oo e e o0l 18
3. Social and cultural points - - - - - - e e e oo oo e 18
Section 2. Status and problems on the research -« + + « -+ - o .. 19
Section 3. Future prospect - - « + « + « o o oo s e e e e e 19
Chapter 2. Objective and contents of research - - - - - - - . . . . 20
Section 1. Final objective - - « « + » » « + o o e 20
Section 2. Theme objective - - - -+ + = « = + = =« v 0 0.0 20
1. Survey for fishing status and resources secure - - - - - - - - 20
2. Ecological and physiological study - - -+« » -+« « . . 21
3. On-site egg and sperm collection - - + « « « « = -+ -« . . 21
Chapter 3. Material and Method - - - - - -+ - - -+« o o o o 22
Section 1. Survey for fishing status and resources secure - - - - - - 22
1. Public relations and network reinforcement - - - - - - - - . - 22
2. Fishing status and stock resources - - - « + + « « « ¢« - . . 22
3. Question for fishing status - + «» « =+ « ¢+ 000 26
Section 2. Ecological and physiological study - - = - - - « - - - - 33
1. Ecological study =+ = = + = + ¢+ e e e e e e oo 33
2. Specimen prepare of age determination - - - - - - - - o .. 33
3. Taxonomic study — « + = = « ¢ s s e e e e oo 0o 40
4. Histological and physiological study - - = - « « = « - -« . . 40
5. Oxygen consumption - » = + + = -+ ¢ - o - s o e . R 43
6. Culture in net-cage aquafarm - - - + - + -« - - - - - .. 46

—13..



Section 3. On-site egg and sperm collecion - -+ « - = = « « -« - - - 48

1. Operation for fishing - - - « = = = = =+« « 0 v 0 v v 48
2. Onssite egg and sperm collection - - = « - - + « + « - - . . 48
Chapter 4. Result - - - - - - - = - = - o v 0o o e 52
Section 1. Survey for fishing status and resources secure - - - - - - 52
1. Fishing status and stock resources - - « - - = - + = « « « . - 52
2. Question for fishing status - - - « + + + - - e e e e e o 67
3. Analysis of result -+ = + = s+ e s e e e e e oo a0 78
Section 2. Ecological and physiological study - - =+« » « + - - - 88
1. Ecological study - = + = « = s s e e e e e e e e e e e 88
2. Taxonomic study = = » « = ¢ s e e e e e e e e e e e e e 97
3. Histological and physiological study - + = - - « - « - - - - - 100
4. OXygen cONSUMPHON = « = + = + = + ¢ s v s o 0 o v v o 0 106
5. Culture in net-cage aquafarm - - - - - = - - - - - s .. - 112
Section 3. On-site egg and sperm collection - - « - - - - « - - - - 118
1. Operation for fishing ~ - - - - - = « « =« « « v o v v v oo 118
Chapter 5. Discussion -+ « = = « « =« + =+« s 0000 128
Chapter 6. Reference - - - - « - = » + « ¢ v o v v v v e e e 133

_14..



A1 AFAEE] FAA - - o e e e e e e e e e 17
A1A AFNLY BAA - - - e e e e e e e e e e e e e e e 17
T = = 17
2. A - AGA W - e e e e e e 18
3,4} - BE3lA =W - - - - e e e e e e e e e 18
A2 FUHY BADTY BRT BAG e 19
A3A FOTO] ATF  + v e e e e e e e e e e e e e e e 19
A2 Aol Bx D YL - - - - - e 20
s - =~ < 20
A2 ABFZAE BT - - - e e e e e e e e e e e 20
L EE AHEA} B ALFE - 20
2. EE 7] A @ A AT - - e e e 21
3. FE AAAE 2 PAHAE - - - - e e e e e e e e e e e e 21
A3A A D HFE] L e e e 22
ALY FF olFAUEA R AYTFE 2
L ¥% AAFEE AT THE UL HE L HEYA B3 2
2. = o] A 2 AFLTY - - e e e e e e e e e e e e 22
3. BX OJFAE] AEZAF  c v s e e s e e e e e e e 2%
A2Ad = 7]}_2@5}] tylg /lggléj—zj' 5 B 33
R I 33
2. ABAAL S18F AJBZH] - - e e e e e e e e e e e 33
3. 55 BESA o - . - o e e e e e e e e 40
4, 25 ZZ @ ATA A3 - - - e e e e e e e e e e 40
5 F5 AL ZAF - - s e e e e e e e e e e e e e e 43
6. =5 AVIET AFRAE 0 - - - - e e e e e e 46

_15_



48

A3 xE AT B AGAF

48
48

T
oF
il

o
ol

o
K

52

A4y 2

52
52

EEER R IR TE Y]

67
78
88
88
97
100
106
112

o

Hn
K

A2d FE V1A 2 Aggd A7

peiera A

L=1
=

3. ¥ &4

2 A5

A3 xF AT 2 AR

1371

3|

5 X&

118

118

—

o)

N
ol
oF
il
o

o
—_

W
K

128

A5 31 Z

133

_16_



Mo

A 1A d57de 9o

=
Zﬂ
5

A

q8 0 2 oF 1,854.82ha(2008d 8Y )7t W H o

AZF 97,644 0] AAED th ol U=t ¢4

A2 EH(1,385 E) 2] 7%0)

=
&

oF2le ¢F 1,174ha(43873)7} W3 Ho] olF

b

)

] 87

M

of o
Tz o

a}
=

H7H72 o170

3

= 9

oA

AR oltk. ), A A

37}

< =
. =2

StEar 3o}

oA

K<
L,

BAY w

B

o

P
=

e el A

3

= 9

2 &
o HZ EF AAE FHLE Ty

=
T

SECEIE

SEE

R

™

=
0

AZIHR ey ofd %A

of hE s

o s 7172

ollg}, 1986\ 35 E A AA|

11]_]_,

o},

]ZC-]

<

ki3

=
g

T} O,
B

==
fils}

ol

Mo
Al
ol
"

B

Ho

oo

1o, #A

g
3

Az 2 7+ A7V 2 unY

o}% m)w]

Sy o e

3

_17_



so ® T
T T W w G}
= g ¥ g T Bl R Lo
B o K 8 = o p m £ m_g BB W .
w <2 o N Foo o, EERE o
m.wo o 0f i~ " ;oe ‘mwl LoaN X ‘Wl 0 " —_ Ewu
s o N & AR R T o G- o %
+ w7 oMW aﬂﬁ%wi% A =
Lo o TR ® o T % z ol oy N
e S T o M 5T o Wy &
T 87T w8 ™ WooBT H w o o GG
A i L i 7w
oo oMo AR He T b R BTG =
ﬂ, d. o h RS _vofu = 7T ﬁl _I_-
Lo B om0 e of %0 ~ o =~ ()
Fefzgpaf gEraciil -
ﬂﬂﬂ&%%i@n %ﬂnﬁﬂo]uo,& Mo
Ov __H b m %T —— T — D..L 0 [~ ~ ~
wr_%@opl._bwﬁ m.uixjmgﬂaﬂ P
o[y ~ 0 «Q a X -~ 9 — — _ Q —
EE RS L. SESESE -
T SEr iz 0 ® 7
za.ﬂ%ﬂm#%ﬁ% S B : GRS
B RERT %thlﬂcgzﬂgq © T
oY% g T o L 1% R @ % - B
X ; > 10 - Inr ! o o 0 _
,@ﬂﬂmﬂg;/@%ummammqqmgo%ﬂ Wo®
B Mo Njo S 23 = S T 8 % RN R o T
T MoS s N oW R T A o o TR
i = P | o Nz wo o~ B ) Hp %o o O WK T
of F W 2 o go = = oy = R 3
= Eo Ot ol M R o) < ™ T T ‘mul OC m#m of n ‘:L .mwo
B W q z oW o wﬁ o Mo S mﬁ s W B % T
ps )
Efquﬁﬁn%%%% M%M%O_iﬁmﬂ x ©
¥ o M 5 = & CONCRREN w0 i TN v I
X T % A9 %m.gjaéeg -
= = = WP d I XO Mo ™ o M T ol roow X
I - W o ko wﬁ W o T I e N = o0
- I czTlgEE omoE o
ﬂﬂﬂim%qig%%ﬂ.ﬂmﬂaﬂﬂ T M
R OE Az_%anomn%ﬂa,l B . T
o T 9 A ® > K =< NoOf R’ T jj o
— NI | s <~ W T B > = B o=
o oF X T o Fomo T £l
ol o Ak o < ﬁ

SRR

Tl
=

Az

- 18 -

ARawed nFER} 2
&7} 2 Aow Audw, A2 A4 Bae )
A S = ]'#}‘]?J.:ll



79 d&3 FAA

o
Gl
!

A 2A -9

ol

K

2o
U—-

3]
el

Imol/de] izt of

L

A= 5— BA, 1990)% & B, o]8) £F A

1

°
L

A B AT Sl ol A

B3t 9% Qom, QR a9 ohtslshuhug

2 Aol o

al

=3

Aol el &

=

015 whel 3} ol Foh At
A 34 dozo A

%E

el

Hi7E &35l Slo], A=

o) Aol

2

(

]
o

jy

7} oh

(€]

3

hyz

@ Aow
_19_

j

[¢}

2 54, g 7t



M 2 79 QAT EH N LHE

A1A HFER

& (Stereolepis doederleini Lindberg & Krasyukova, 1969)x}g1 9] =} o] & Al
2 RITE vosld, lojAde] R sieAds sy, £F 712" R A

F AT 483 gRE A3 Ve NESs gdstnA

g

N
ofr
o
BN
S~
o
2
bail

A5g F5sk2A .

_20_



up2] 7o} H&sl,
Al 2 =] 7} o)

T—

T—

3}

S

g

-
X

dol 5

A EYFE(Stereolepis doederleini, 4 7547+
2

_04

o]
X3 -2 A x5 (Stereolepis ishinagi, 2 27 F4 Y+ %) F

]

J2lst4] A

wm X

=

FES 19899 dE &7
AVE-E a1 e, Stereolepis ischinagi®} Folol&E ARRE L Q)

a4 Aok a8y, AAole EE(Stereolepis doederleini) o] &}
x5 AR Avte, dakE] 2 5

2. X% 7124

o

s}l

e
==

JH

K

Jp
A

"
;o_v

e

]

12 RE w7

3

2 100m 9} A7t A

—L

=59 718t A" % e

AGAR e
227 A

1

kel
gl

Ely

T.

A 9 el

o <

81 95 9ol

AFHl &, o]y Fo 9
22X xEe 7]

[e)

3. 3% A4 A4 9 AZAY

J

e, oj3)
REoz YRy 79t F97 Bel Aol

e

ol U A2

SE

242l

s5te, ol

3

oA of

=2
5

_21_

Eotal, 23z ARQ7IblE B ol o138 s)

A% Aol ol

ul
=

2 44 A

=~

(ﬂ/\]



2 YEQA B3}
71817y Aol 1 A

il

T

3

FozM AUdJSNA xF Ade T Ko

hYA

g STHE U3

_(H

AR E

2]

4
O.

2}

=
= ol A

A 14, 25 o YMuxA 2 A
%

AZH2E 1, 28 2), ¥

M 3
1.

o

BN
fils)

I

NF
o
K
™

o}

A

]

1%

il

=.
)

’

K

958

A

st

e g oF 220070 40 wj

K

KR
=

3 AFGUS(KBS “52.7]18)")

o o

=)

Azt dzske], sANA 7k = I

g R

f 4

A

Ay

[e)

%89 F24(MBC “A4AN b Aer)}

1

(e}
L4

FRATHE 3).

U

[}

H

9.

[s)

oj¢} o}z, thFHErY 2
5

=
=8

A

o]

=
2 %F 88T 2 497

B

=1

_22..

olgel, o2












O
o] e SPSS

Ulo

oy

13 s/ = l() ' P T L l T "l o]
. S
AA
a s
o A’ S
p< * T
A

g 33t

I

71 A R

M
&
BK
o

it
BK

a

]
N
s

A Ao

_26_



S99 aa,-z';- R SRET

JFH EQHPFA AT 20069 12938 FU4SAA ANz
3% 343 S22 A% A F)HY A2 FA 3o Y5

2GS SAYF RPN FF SUBE 233 o9 ohFY
B F X3 AANFL FHoE dF HAF SR Q5
ke

ol¢
>

of¢

ol

o9 BA3he A3 S 2PAE SPYAN JPFYso 4P a
e 53 A9 20AF D2 4WA5), AR, JReje) o)
2 5% 23aA e,

2+ 4520 F AFES AL Fasazd B89, 42 {5z
ARSH A 5 hSEH, Ao B ARRE A U2 AP,

RN AE £5 A0 29UA) 4% FBY 24} 134 5 9
53 999 99959 9399 B9F yesan, A SIA
39 59 239 Yo AR AFxz 29549 U5 AP,

T3 FPRSAREY 29554 (3 9 H3F 3169A)
(Tel. 055—649-0623)

_27_



® BAGoIA

%A
@ Aol

® ojFolo g

EEAN 228 BEEAA
@ Agoldd

@ 71€k (
@ 71Ek (

5. %4

a8

1)

M)

_28_

Nl A
® 71EN



8. o8 " EE9 = FE oY IJAFUA?
© Akzd @ ASWAWEE) @ NATBHA,

13 %)

9. NNAN £EE YA, I YA7I9} ol Fold] BlF JuE =¥ A%
FHAQ. B3, AFA ol @ ARE ol AR ATEE FTd 7]
Aske F44 2
33| 2= | 9 |95 2o)cm gy | TII® 18 2(s1)
(1) | 2005 | 5 | 1 45 %] 9} 2% ’J;?é‘i Hdz-‘;’rs’g__ﬂs‘d
1
2
3
4
]
6
7
8
Fa
4 % AW E
Ep Ut ARl 48] wuste] 24 4 At
skl sz A2t MY 4B AR E & UES w2 sAFU

_29_






)88 ¥X

5 768 Oiot& OIE BEY, 9710l FUREC Y o4l MY}
L

5] WELIEL CIE EIAl 1~9EIMIR] L] M BITE O & RSLICL

M
T PR CIE 501 M= TROIM A OHY0lN KEZ BEUFIE 76-1 10 =
TIMOIAIL, B2, @O3oIM RES HINEIR 76-6 IO E TROIAIR EHLIEL

@ @ @
* 76-1 | 76-2 | 76-3
@ ® ®
76 o 76—-4 | 76-5 | 76-6
@ @
& 76—-7 | 76-8 | 76-9

2) MiFE BX 2232 oIy A2 B, 93!0] FTUREC T N7 M¥L
[¢]

o] URSLIEL CIE TN T9HIMIR| LR M BIZE o2 & QSLICL

M R CIE S°1 M= TECIM B G0N KEE BNTIE 223-2 o2
TIROIA L, B, @ OH230IN RES TINTIE 223-7 BIOE TAIDIAIR EIL|EL
@ @ €
| 223-1 | 223-2 | 223-3
@ ® ®
223 223-4 | 2235 | 2236
@ ©
v & 223-7 | 2238 | 223-9

- 31 -






A28, BF x4 2 4% a7

1. XF 7IZAH XA

Sl A o]

(1.0cm7}FA]

) Al

—
o

73 H9) 3xAA AAs BEIFHFTHLY 8).

oF7hH] 5

=1
=

vl X =& =]

Alg FH

o
oF
ojy

zel

o
B!

o
s

7F AR

N ﬁ
mr W
Mo No
T o
B N
6
M o
o 0%
ESEICY
w2
T g
°
w .
w
T
= N
=
o N~
- T
N o=
T "
o 0
M Ny
el
ol [
i Vﬁ
- °
B 2
T
wo_.
e
T oy

o] A

=
=

7 Aste]

£y

bl dvhsteins.

A

Castolite Resin¥}

A 713,

;_‘<_"|,—

MuFels ¥

3

_?4

Castolite Hardener(Buehler)S 410 & % 2~3

HLE 9, a).

R

Pk
o

g

A

L=RTA

g

A

)

e}

(o]
e

3

]

[e]

o F9¥ WY F

3

7](Low speed saw, Isomet)E ©]-&

kY

d

298 oj4e 3

FEoHZ™ 9, b).

H S,

yz

GHSE 2-3mmAE FAV HEE A

AT

3|

}od 35 Ro=Z Hgh

o) g5

_33..












o4 WEe W] sl 35 F Anp Fol(Grit 400, 800, 2400)F ©]-§5}]
M dusgon, wAteR olde go AYEA UBUES dnp]

(Ecomet 4000, Buehler)oll polishing clean paper(Buehler)Z vl#2]3}FHtH2d 9, ¢).

oh. 4% AREIY, ME, A53)

o4l Ewulel 2EPUsl il Ushtbed Yumoz BEwex
SqgE oyste AAZ WY A 1 AAE SR PFsel AP
AL EAFAHIY 10, ¢ & d). EF o4 dvbo] JoiA AT PHL 2]

o] #Ze F1 7 (Olympus SZX2-ILLB, Japan) °]-&3l11 |4 &3 (&
7t2 2] Ag]) BE)E Image Analyzer® o]-&3}3th Q&AL

ofx FAF AN AUAA HARASHS SA7
#7845 SASAG TE xF vEd HFE

AAE FAFY(2Y 10, a & b), HlEY AL FAgn, wjR=zn], o}r}w|

il
b
-
=2
>
it
2
=
it
2
o
o
»

7 REE AEsel BAY A% $A=ey] PR gFo] BA Y G

g Zo g AdHo] FX=gr] T HES IdBAA o]&5 itk

_37..









W)

A

&

=
=

BN

-

TEY EREH HAXE dotrr] A8 FA B4 97 FAH 7
Aot FAM AFEE 252 AF 17~20em Yol 3MAZE, d#AHE golr 7]
23, =8, Hutg, 54 5

EFZ=g o} DNAS CO I (Cytochrome

oxidase 1)HZA+e} 165 IDNAE o] &-3ste] AT

it
it
1o
PN
)
ol
X
o
21_‘

o
1o
o)
Hl
v
=2
_>|~_,
2
ok
i
2l
=
i
>H1
it
o)
=
2
i
=
o
lo

RoH, g4
#v) 7 (Olympus SZX2-ILLB, Japan)< ©]-&3td AR, ¥4 AA SEFH
1g 7] o2 dE 36kE AlFste] HaxE AT (™ 12).

YAstA FAE VR oprtvd @A A3 FAZ o 1A E AE
8l] Hematocrit(Hct)9} E@AAsIe AEQ FERH(TP), F=EEH(TG) & F
FH2HE
4203, Ttaly

TCHO)E ZA}slth Hematocrit 2= Hematocrit centrifuge (ALC

12,000rpmoll Al 5&7F ¥Y4l#2] ¥ Hawksley reader(Catalogue No.
01502)2 ZAstHom gt dEe A2 H LA H< FUGI DRI-CHEM 3000
(FUJI PHOTO FILM Co., Japan)s AH&3ty A8 & o]&3stdq FA3sI3th

_40_









e

N
o
0

K

oo

1A 10C7HA o

AN ARAA 353 AALE
[<]

Tt
Z(JS-WBP-170RP, Johnsam Co.,

k<]

PN
T

S =(33psu)E A}

3

A

e B
I 20Tl A3 1TH

1

@

H1 733
§ £ 1000~1100mLE

9

Y, exxd £33

A

128

A
ol

< 20T A9

234 cm, AFE 213 g) 192 A}L3ATh FEL

Korea)= A EHo| At d 13 & 14).
OxyGuard(Denmark)2 10%vlc} A5 =

. 2t AY2HREH 2d A7 @& Aold] fol

2

——
fils)

Eipiieg

Ttest2 ZAA
- 43 -

ul
=

Turkey’s test

1

Q

(version 10.1)¢] <}









6. %5 AT A5AT

ol

K

pun

;o,._
N

ﬂ.o
w

W

W
¢

12d)ell 9m <] 9]

=}
T

120073 1956 129712 1d7)

3

Gotr7] 9

g8k

=
=

(COD)ol™ 4 23]

{9

ol A

€

B

ZFAZA7)(YS], 600XL)S ©]g3ho]

A&},

=
=3

_46_






N

[0

B
=

=K

k=3
T

SEERCE:

o)
v

)

BYRY B ET BFIE dFE HAlEo dojduHzE AdsHe Bk g

AgolH,

?:gl_

°] &7t

z=4

SEELR

MIEER

3|

mEkA, dolsle AdS &R

o

il

o
mﬁ

Ll
b

Fach 24 g3 16 & 17),

=l

A e £ 29 2T

N

K

ol
o0
Nd

178 A &

b

2. 2 A 2

A4

h=d]
=

Ui

2

IMe X5 2HEZNA vz

s 27] 98

Zhqlo] o] ol o} 1

SEERERE

)

B

e TR
P72l JFHA YkE A AABFRES o

{2

b

ol

x

4

=

]

ohe

} 4%FF ASP I, ASP I,
ek T3 WA A DMSO(dimethyl

o]

324

A
sulfoxide) 10%, EG(ethylene glycol) 10%, glycerol 15%, methanol 10%2 1]

SS(Stein’s solution), MFR(3)]4to] &

+od

3|

_48-.



%

o
ol

He
K

B

™

2007. 6. 5~9

98-9

E
K gr

file)

goltr
jifo

2007. 6. 20~24 ]

98-9

GH
Xgr
ofr==
Bl
Eo

a9 16 ¢

ks

3z

2007. 6. 21~22 A

2007. 6. 20~24

98-9
99-7

2007. 7. 12

110-4

_,\r M
G

13 17 a

1A

9]

2008. 5. 19~30 =

110-4

ﬁx o
ek

- 49 -~




ol
0
©

| T 7
128.4 128.6 128.8

|
128.2

8

34.6+

12

1)

29 16 E2GE (B TIA-AAA

-.50...



T T
1272 1274 1276

127

- 51 -



Al

Ay 4
0.

A4

st WlE

X

ElA

e

‘_H.Vv
B
A

~

X

o
H)
BA
K
=
;oT
ofo

_Io

W
K

52u]

o] & H

o
T

=
o
St

ICs

[

=

A

o
=

ol Y F2 307 ez FAEH,

o] 657 E tIFL®E o

=

W, o8, ogAe A%
3]

3o, of

2007\ 3-8} 2008W7}+%] 27t o]

S

stth oS dezAE S,

[}
FAATLANA Hu

ZAE AA

B ovid 3d Ry 124

]

S

ojy

o
==

2
3). €9 ojgd

g9 x5
olf& AA 14~20cm(70~200g) W 9lo] =7 & 945 E 12¢

3doA 74

ARY FdA Xoj&
= .
T

T

Ak
=

il
S =

)7} 57] A 1~20kg 7)< o

]

;A

742 o He Aol A

A} o]

o
ol

K

a71¢

2

»AO

20kgo]

H=

a8

o

&3l

of ol27174A gyt o -
a9 199 2on 445 H 647A

azid o

ht
K

[
o}

A
]

ol

A

Sk

a8 9ER Y 1249714 g of

i < ol A
20kg ©]/&

kS

T

T

2

3

25 Aol
4

A
Holl Al o o8 5=

<

Jojz

a719] olFe AFEd ARE Atolsid aEln 749

e Hola YUTH2 ™ 22).

=

th(2g 21). =3
- 52 -

A Z2A ogHey, F2 AFEs}

S

_?4

B
f=]

&

) 1~20kg 7)) o)

1

Al 7} X

B

Al QLA
il

B

1

&
=

o]
i3



(2007'd~2008'3)

0
B
(=1

3. %% 9

2]

olA =7]

o] 8 d

110 23

50~60

4

A

2007. 4.10

43

2571 33~40

99-7

YA Bard

2007. 4.24

Z}a) 10~15 15 350g C

87-1

TYA FFAA

2007. 5. 3

60 6.8

25

AAN B%E

2007. 5. 4

60

100~110

o]

Hu
M/O

}

210-7

g 2EAT

il

2007. 5. 8

150~160  60(77})*

90

100-1

Al 28

}‘\l.

=)
T

2007. 5.22

144 50

34

2007. 6.23

164 70

85~95

A

110-7 i

ARE

=2
TE

A

2007. 6.25

91 145 50

A

o

110-7

AFe~ATE

2007. 7.12

10 35g@6u])* h

15~25

pint

o

o7

B

[e]

87-7

FARA 71T

2007. 9. 3

2.8

50

2007.11. 3

90~100 72 74

Apu

oF

2008. 3. 7

+ 90~100 70 6.3(47)°

S

o
T

110-4

AFE~AES

2008. 3. 7

38 1.2

40~45

A

g

A

69-2

.

2008. 3.12

65 6.6

90~100

=0

A}
A}

o

110-4

R =
FE~ALE

A

2008. 4. 4

56 5.7

90~100

=a

v

oF

110-4

EARE

e
T

A

2008. 4. 4

50 5.0

90~100

=0

AR

oF

110-4

SARE

=
T

)

2008. 4. 4

4 90~100 50 5.0

A}

[¢]
ar

110-4

AFE~ATE

2008. 4. 4

90~100 45 4.0

2}

o

2008. 4. 4

_53_



o

(=i

5.0

70

224-2

2008. 4. 7 AEE H=9s]

7.0

60

30

o

—_—

vie]

99-4

AAA AAE

2008. 4.18

43

30 61

ug.

HTE

99-5

AAA A A E

2008. 5. 7

119 30

110

2008. 6. 2

75 11

20

2008. 6.20

40 90 14

=z
5

98-5

594 Fol=

2008. 6.24

55-8 = 2] 40 27 440g n

ok

A

2008. 6.24

3.3

56

34

2008. 7.11

p

250g

20

2008.10.14

17 115g q

30

2008.10.22

120g r

17

I MEE

2008.11.10

150g(371)°

19

2008.11.25

150g(51]))"  t

19

4r

A

2008.11.26

5.0

45

50

=)

A

214-8

T

<o)

~n

!

Al

2008.12. 2

(2

70~150
14~20 (121))

38

17

t

47-9

2008.12. 4

o
o

il
WK
W
W

18 #x)

ToH
'~

Un
B
o
i

In

_54...















b

4. 9 0) 8 @ 3420073 ~2008'3)

o+
1 2 3 4 5 6 7 8 9 10 11 12
A7)

-_-------....
»

(kg - - -1 1 1 - -6 2 9 12

~ -
LI IR S

1~20kg - - 6 7 3 2 1 - - -1 1

>20kg - - - 41 7 3 1+ - o o L

~ -
s nnmaanm™”

_59 -


















5]

6. TEIEH Y 42 3E(20073~2008')

o
ol

SED! dFalel TR oWy @54 AFky F(C)
2007. 4.10 AhAx E£xA 48-7 A=) 50~60 23 5.95~13.81
2007. 4.24 94 ghabd 99-7 Mt 7] 33~40 1 12.14~14.63
2007. 5. 3  EZA] FAA 87-1 =} 10~15 350¢g 14.17~15.33
2007. 5. 4 ARAA F5E 99-2 A 2] 25 6.8 12.14~13.11
2007. 5. 8 AT £33 s 210-7 AH o] 100~110 7 9.58
2007. 5.22 BALAL 93 100-1 o] 90 60(71])° 10.95
2007. 6.23  AFAl FES 87-1 A X7 34 50 15.75
2007. 6.25 AFo~AFE 110-7 A 85~95 70 15.41
2007. 712  AFE=~AFE 110-7 s 91 50 1541

2007. 9. 3  FakA] J1AHAT 87-7  Ackmwr  15~25  35g(67])" 17.01~18.01
=

2007.11. 3 FA] gHAHE 99-7 A9z 80 28 15.62
2008. 3. 7 AFE~AEE 1104 X% 90~100 7.4 9.5
2008. 3. 7 AFE~AZEE 1104 ST 90~100 63(49])° 9.5
2008. 312 ZFY® 2HHA) 69-2 A 2] 40~45 12 10.30~11.42
2008. 4. 4 AFZ~AEE 1104 2 90~100 6.6 12.71
2008. 4. 4 AFT~AEE 1104 AL 90~100 5.7 -
2008. 4. 4 AFT~AEE 1104 AT 90~100 5.0 .
2008. 4. 4 AF=~AEZ 1104  §AT  90~100 5.0 -
2008. 4. 4 AFZ~ARZ 1104 §AY 90~100 40 -

_65_



ol g

A5 (kg)

F2(TC)

2008. 4. 7

5.0

13.93

2008. 4.18

7.0

13.58~14.71

2008. 5. 7

30

43

12.14~13.58

2008. 6. 2

110

30

14.76~14.88

2008. 6.20

98-5

20

11

17.63~18.00

2008. 6.24

98-5

40

14

15.77~17.44

2008. 6.24

55-8

o
f
-~

40

440g

11.98~12.63

2008. 7.11

87-1

ol
t
i}

34

3.3

13.90~16.63

2008.10.14

82-7

o,
of

35

250g

16.42~17.75

2008.10.22

99-8

30

115¢

17.48~20.51

2008.11.10

50

120g

17.48~20.51

2008.11.25

36

150g(3w])*

14.42~16.96

2008.11.26

38

150g(50])°

11.44~13.63

2008.12. 2

50

5.0

17.97~19.43

2008.12. 4

¢}

3

70~150
(127 )ag

11.44~13.63

FA2AE A4

[¢3

527



oxl AZE F AFFHL lkgrlT JFE FE2 1~50molst FAlolA 100%
o]g =1 Jsloem, 1~20kg Atel9] o]FE 1~50m FZHolA 42%, 51~100m 3
A 58% o1& oM, 20kgeld ol FE 1~50m F=ZoA 9%, 51~100m F3Z oA
91% AAZH = Fde Holz UJTHRE 5). o&A7] WE oo FREXE

¥ 63 Zow, gFEE 10~20CH ] L2 At e AR ZAHSH.

2 %% ol 4H AFzA
SelA oFHE EE JFUUE 2] Akl TFY 3 o]
ARG, FAGIY Telm FAFIY oGP 1228 Thgow

BE2AE AT

A

¥

“w

AE SEAY FAul= AEFololgdRle] 26W 02 12%E AA|s)H, £F ]
ojgdle] 49 o2 40%, FAFojgele] 35O 29%, fFAFo]HPle] 6o
5% AL UTHIE 7). olF XF YAl Ae AL 43802 F S$HEAY
61%5 X}ABIGTHE 8).

TE Z2YAPol J' dRl 7459 ot B¥XTE AWR, 9]Folojq]o]
31W o2 42%F AHAete 7HE & olgES UEhfglon, AEolojge 12o =
16%E AL ATh FAFAAHL 6HoZ 2HPH
o2 19922 26%E zLAS] o] o]F &S Hlus

M =S ZoE HIHATHE 9).

13] o83 x5 oj8%s A4HEY, 1-27F o]g3 oL 61 o= F =
BB F 8% E AABA 13 YT XEAY ojFFo] 433 L Ao

]_

H71E Q) 13] o]FA] 3~41] = 5608 o]F3) A= 77t 8%} 6% 8 FA

...67_



Sl g

U
g

X
=

_68_



H
H
H
i
H

AN
ol
T
5=l
[Ve)
i
W
|
I T T T i) T L] T T W
[ R oo S [ T o R o T o S o B o
0 G P Y TN+ N s B o I |

D
70
&l
K

- 69 ~



(%)

]
2]

...70_



(%)
100 -

1~2 fish 3~4 fish 5~% fish > 7 fish

=2
o
=
2
ot
ofl
pait
it
2
J i
ol

- 71 -



o, 70] ol B olPAL F SUAY 4% FFoT ZAHATHE 10).
£ 52 A4A 2 £49 EXEE AHRE, £4 1-50m S04 293
Agol Y= A BT SHAY M%E AAsPon, 51~100m FEE 307

Zo|A] 243 A= 1790 D3l 8% FE2L

A=~
ny
ol F3 A= 2Her 3% FES FASHH 51~
=

oX,
o2
g
X
JZ
Jﬂ
_{
io
O
e
<
o
N
RS
gg‘
Pt
it
o o
Jot
ofl
>,
o
X
N
iR

>S
ZHBR(ETE 48~74), S GREITE 76~9%), FHERGETE 97~114) 2D I3

BETFE 1992442 B {3 XE F o ds FASIATH(aY 23). 1
A%, Gl Edol 24 At 31Ee® F FEAY] 2% FFES A5
71 Bol og3t sgez Hrisglon O tgo] TG R 2790 §H
sted 36%, FaEF o]l 11H o2 16%, FalFdFlgo] b2 7% FF&
ZF 2 LG THE 12).

49 olgg AT 1944 3870A oFd A/t UHEoeR F SHAY
19%5 AA3tRoH, 4497E 6€71A o3

AAse Aow FAEAGY. 7HRE 9d7tA 9 =dAE 8%

o}&

o] g AE 26MOoF BUE

lo
!
v
b~
P
flo

11% FF& Bola lon, 1047 1297149 A= 26H o= F SHAY
35% % x}A|sl(R 13), 42 3E 69714 1e]3 10€83E 129714 o
Bl A wol 2007d%FE 20083714 ol&3 A2E A £F oY ERA 2
o} fAret 2745 Holn YATHZE 19).
X5 AFE olIxAMEFAE E 149 Zon, XF A7) 1~40cm(lkg v|ThHe] o
FE g3 A& 26Mo 2 F 299 35%2 A8}, 41~100cm(1~20kg) =71¢]
FE o83 A= 6o F SEAY 49%E A8, 100cm ©]7320kg ©17d)
A7NE g3 A= PR 16%E AAge o2 ZAHAGD

_72_



150m

23

—73_

101~150m

130~200m






Qi
o 18
A b
H l H H H
Low TN TR e R ¥y S v B T o< A VS T s | L]
AT S S v T L B S L O s )

-
i
)

1]

{185~244)}

97~114)

{

B
B
iz
o

22!

_75_



i)
2]

|
!
H

1128

Gl
an

[}
[

i

i

W)

et

_76_



"
§
i
i

i

¢

# 14 AFAIE o3

41~100cm

- 77 -




3

A
1

3. X5 oA AR2A ARR

i

o

97 a3}

&

=4}
s

STt

FHBATE o] gl
[

k.

o] 289 g AA
_ﬁ&

3

of

tod ERHwo ol Fo%

S

Lr_L

Al o
1=

T
Hr

o

o8 A == A o

o F&Ws7} B

.
HEE

o}
e

ol

=

5%

K
il

A8

T

T

Q

HAee

7t Aol 60cm

3)
3

ST HSE  199~244) ) A

S

13

3

1}

J 7 Ao 2

AZdol Miwd Z A7} of
- 78 -

< 2AE 7 A webA 37

1

& A
e
3]
2l

2

Fod o
(SATHE 48~74) A= 4 50m ool A

ol&tl HAZF Bo] o

1

<]
pad

°

=4
LLe

s 97~114) 7

[

J

Z‘l

i< (

100mE 7]

80~100m A}o]oA] o]
Q_‘ﬂ

A=

WA 2g54 100mel e 5
Al

wdo] 8 & 9t
5

N Faf EH-3)

3



5

Aog 71719 SHSFELS A E(scatter plot)E F7

54 100mol| A o] & H

3

Ay

Ao ZH

—(:5-_]_.

133 #AE d9saix

2

S

A8

Aoleh. Tet 2 WHER

2713
AT E 12.9%(Total Population R?) Hlel 47

178°] 0emAS A

1A 2o

3|

oy
3%
%
B
)
g
iy
H
mw B
W R
T &
Ry K
oy N
oo
B
=S
N

NEom B 24543 A% BA

=
=

S LR TGES

o) Folojgdol A 7471 F 31zx10] ¥

=

o

ojold & 12

o A
=
41

19022 257%, %%

ol

AA s om B

=
=

Fo] 41.9%

2 A4

83.7%

E

a3l
Zl

*

AAS ALk o Al ojwo] & Aoz AA

=
=

16.2%

5 Aty 25).

60cmol| A 150cm7} 2] 2] 7} A7} o] o] 8 5

AR 2] BA

?_]‘_

E J|Fe =2

ok A FRH(e1T)

| 7= 48~74)3}

3]

5%

2

1 7= 199~244) 0] A]

5]

o

o]

=M=
TR

50mo]sfoll A

Al
f=

| T2 76~96)S FHOoE S

3|

ok sh o)

S

=
(¢

CREEET
AR5 I A,

| 7= 119~244)0) 4 100m o]4Fe] F=AloA we 7

3]

V7= 97~114)7 o

3

- 0] of

W O,
& T

T4 70~120mof A

3

Rz

(

ATHLH 26).

- 79 ~



0>->02 F

200

150 1

1004

B0+ .

* GollESFO7~-114)

Total Population
Rsqg =0.1297

180



&l

=
Wk 51 3 3D &0
K0 5 5 5 8} & =
3l = B T © & & (&
S F W % = W oWM ¥ o0 B
kO W K ok F o K E
& > < L] X ES B O [ ]
: L e :
: . % :
: . ® ;-
: X % :
: >
X X :
: ;-
$ m
COX ARAK X M X% m JH
n X X <X .
O S
D “ XXX 11
“ : PP
m m e ©
s & & =&

K4BD<FZD

60 Q0 120 150 180

30

-

KO

gl @7

a9 25 ogFF (o)

_81_



260

KA 8I<F<0

Il <)
zm S I | o
5 &5 & 3N B K
ol = % T & & & (&
S ¥ w o®H R OWoW 3 H B
E W K = I o K F o
B b« o« \ * B O @
[
T — T T [vs)]
n ” . : o
U N S S o
T A T VA &
! Xk Xka® x|
: Vo koK L
.......... T P AR ET TR NP 24
' ' . N
” “ : ! o
S e A HR P o
: : : : =
.......... x%xx -
; R < :
@ : %” | - it
.......... ! . 4.0 ] o
! P S . o
: , : “d
“ " 14
; . b Q
g B8 8 B °

[

a9 26, AJFTRIME =UAAT =]+ B

_82_



z4F
o]g gl ZAFAT AZHY BARAL LE AFAFY EXE F3
o Ay 547 MATFY /AR 2 IABEE Hotetr] el

71 & 54 108404 1249 Afojo] ojg®l xFol F32 HAETL 3B51%E
AR st M w2 X E e, £H44 100m o) Etell A A 7de] 60cm
vlke} JRFZE vl Bo] I HISS ¢ F AT 2 tgoE 1844 3¢
Arol o3 MAGY FH HAEE 189%2 AA|ste] o] 7|7 BUgN= vl A
Aol 60cm o3kl 2 A7 Bol oFEHUSES ¢ F AU o] AHE
Z3sld 102 7E olE3 3¥€ Atold XF o8 F4L nnF e YA
o} =, 44 5¥ 9¢ A= vmA F4o] & XA AFdEE & F UA

(19 27).

d

ol AQGEF(IT)E NEew & 24T o dvFolel @A
7 2QAE AAAFY BLE sesy] Askel ojgERY =AY
AYrlojel BAE Golugith WA A Holge FARRAGNN B AA}
qFHgon], slZoloigde dAEFALTY FeARAGeNN wm g AR}

NYHYLE T 5 AUTHY 29).

85 EEo MAeE FdHEYE, 2HF40] 60molA 100m=2
 MATE S7ele AE3S Ryorn, 4 40me} 120mo A
[}
AN

2 € T AU ogd AA A Wi HF

AL oA EANA S A g B

AZ Aot AgTe] BAE AHRAE AT 55~65cm WY EFo] 7 Bol
AgHPew, AA AA F AFo] 60cm ©]dd xEF©] 75.5%F AA ST
283 P AL 58ecmz BAFHATHZE 30).

- 83 -



02 4>02

200 -
150 m
&
L
CE ol=oHg
& mO® N o] - & o
100 1 e OO0 SRt Omam g o . 10Y~128
- ’? N‘N‘?O ?él g
s O e reog
# 0 LN
’_/o & \\
’, s © 4E~6E
50 j/-<>-<> o o
LIRS o * 1232
<>- 8 LB N
o ° Total Population
0 . . i . ] Rsq = 0.1297
30 g0 an 120 150 180
H| &
a9 27, 91899 Q547 AGHe BA



e

_85_

[E A E i R St A R Rk Ml RR bt
: &7
1% A At S “ """"""" RS
: : T e
S SRRR SEES e e
3 A : v
U A R S S JOO S A S A FRIZOYS
A L@ LA A 9)20/0i
A B AR R R G A O wzololey
Ao Ay . A CJESNTS
4 RN R N R O ASEFIEES
L : O Aol
LA A5 RS ala ] Y
0 P : ® 23R AL
40 80 120 160 200 240 280
_SE%{XIXI

e EEE EETEEERCE R



F=39.18

100 120 140 160 180 200

20 40 60 80

g ol ) A4e] w3}

(-

g 29 =4

B

_86_



o <

[
2=

4

SIAEIME R

a8 30. oA AF

_87..



delst4 A+

o A
S

A 248, & 7=
L X% 712482

I
=]

159 2ot %

&S 120g~70kgo. 2 RE o]

Z

a7\ 7}

T
T

5
I g7t

S

k|
<l

14~143cmo] 3L

L —
—

A7g H 4

RED

5} Yamada et al.(2007)3} vlmt

k<1

40~100cmo}li F= 60cmz}ty H I

wol A=

ofFell oA A=
o371 8 okl vyl

A 3h49}

o

il

)

AL MIFrt 17~18/02 2 71 Fo

(¥ 6, b).

g

on, 1174 £FE9 7124 A4 23 D. X, 10~11, A. T, 7~11 HY=E XA}

= ot

AT AY Aol ol
o= o]4o] 9

HAl vEhd o] ]

To-

oo

o

A2 gol

0

prze]

A%

o
B

A

A FHel wep 2y 2717 S

gl

3]

R

Alev], BjA]

B dFddMz Aol 77HAE o

_88_



=]

15. 25 oA 2938 327 (&9} em)

AR A% A% Am FF . F% A5 Aks R
Ms ()  (BL) (BH) (HL) - ° (kg A=Fl Q=P <)
1 144 121 43 45 6.0 50.0 46 82 88
2 164 143 54 53 8.0 70.0 53 91 99
3 87 82 28 25 4.0 135 28 50 57
4 70 63 24 23 3.5 7.3 23 43 48
5 72 56 20 21 3.4 74 23 42 45
6 - - - 40 55 - - - -
7 56 50 16 17 2.5 3.3 17 36 39
8 16 14 58 5.6 1.3 0.12 6.3 10.9 10.7
9 17 15 59 6.4 14 0.15 7.3 11.5 11.6
10 17 15 59 55 1.3 0.12 6.7 115 11
11 18 17 6 57 14 0.14 6.5 115 114
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Argul  ZAx=gwe] Axge]  A=yu]  X=Fw]
1 D.X1,10 A.I1,10 C.19 P1.18 P2.1,5 V.26
2 D.X1,10 A.m,11 C.18 P1.18 P2.1,5 -
3 D.X1,10 A.II,11 C.18 P1.17 P2.1,6 V.26
4 D.X1,10 A8 C.19 P1.15 P2.1,5 V.26
5 D.XI,11 A8 C.18 P1.16 P2.1,5 V.25
6 D.X1,11 - - - - -
7 D.X1,10 A.11,10 C17 P1.19 P2.1,5 V.26
8 D.X1,10 A7 C.18 P1.17 P2.1,5 -
9 D.X1,10 A.II,10 C.19 P1.17 P2.1,6 -
10 D.X1,10 A8 C.17 P1.16 P2.1,6 -
11 D.X1,10 A.1I1,10 C.18 P1.17 P2.1,5 -
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DAFAFLS)E A Dol wheh tha Zpolrh Yot 1.35~2.93 WHR XA}
g9en, 77t &2 AALFE DAFAF7E ta w4 AP ATHE 19).

AAF71E B £ Qe WHARAF(GS) F$, 20kg o4 olFolAe 493}
6do] APE ARAA 418~9912 HALEHOH, 53], 70kg %& OIFIM=
9912 AU} ol uka) 20kg vIRH33~7.4kg) AJFoIXE 34, 59 ¥ 7Y
ZAMA 012-054 MR ZAE S 20kg o} ofFek 2 AolE Heln giglew
el Aol #FEA itk

pat

Asta 2AAT GAY BASRE £F RV WY AFHA @op 13 44
F71& Aefsle AL 27T AT 4.6-74kg W99 A A E AR
23, 39 79 AFA AR T @ AAY d2 Hole A 40m AFS FEAMS

—
=0

)

#FHAoH, GRAXY H(nucleus) Z717}F S718HA & oA T
¢l(nucleolus)o] FZEHATH(2HY 36, a). 3¥ 7¢ AFE &= & A 59 7
i Wl A7 50um AFe) GRAE(IY 36, b)Eo] HEHNG. 29 17U} &
Woll M= 7 50mm 5o GEAMI(ZHE 36, c)5°] #HEH ol EF7}
A e Aexriddd e Aeg FHHAH.

TR A A g7l Mg viIVIAE AHFTIet gAE Febste
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= i
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£ B L m

O
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a2 FAFHN(YE 37, §), 78 A2 LoAds LA g8 P4

Eo] vj-d(spermiation)g ol wel FRACE Hlo] gle Rgo] ] met F
&3

z24e to Ald9(nephron)st 2B7)5ES 7H¥ 72 8 = A x 2 (interstitial
lymphoid tissue)o. & FAA =X At} FF HASo19 nephrond A7
AV AR FAAEE A4 A (renal corpuscle)®t 7 H-A =T (neck segment), ¢
A =T (proximal convoluted segment) 2! Ak F(distal convoluted segment)

o2 FAH Atk old R s FEoARKe HF ATolFot wlaste 99
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m

EF Ao 287152 /A gramon pase] Jor(ny 38) 282
Wl A Ml 2ol = (ceroid) 2. FHAL 24 27t Ao} Ygieh

p
Mgz A sy Aol F

ojoj(Laurent and Dunel, 1980; Maina, 1990), = ¥ ¥ o] t}E& 7|#A BT Y 7]
W&ol BEWste) 7 vzhek B2 gl ok 23 g e B34 uker)

AR BHEES o, o] HOE S #FHA FUTh
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olgda AR (em) AF(kg) AAE dHAAR LSl GSlI ad
2007. 6. 26 164 70 &7 - 164 991 1Y 37, a
2007. 6. 24 144 50 A 13~14 135 449 -
2007. 4. 10 110 23 | - 209 418 1¥ 37, b
2007. 9. 3 87 135 A 5 - - -
2008. 3. 7 73 7.4 ot 4 176 054 1% 36, a
2008. 3. 7 70 7.3 oA 4 207 013 1% 36, b
2008. 2. 17 65 4.6 SIEA - 2.09 - 28 36, ¢
2008. 5. 7 61 43 &7 234 040 18 37, ¢
2008. 7. 11 56 33 5A 3 2.93 012 29 37, d
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