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Stress Responses of Cultured Fishes Elicited by Water Level
Reduction in Rearing Tank and Fish Transference
during Selection Process
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The effects of water level reduction in rearing tank and fish transference during fish selection process on the stress response
(hematological factors, cortisol, glucose, lactic acid and osmolality) of tank-reared olive flounder Paralichthys olivaceus of large (FL),
small (FS) and Japanese croaker, Nibea japonica (JC) were examined in running seawater culture system. The water level of rearing
unit was lowered from 33 cm to 8 cm in the course of 2 minutes in the water level reduction experiment. The fish were removed from
rearing tank (12ton) to 450 L tank in 30 seconds after capture in the fish transference experiment. In water level reduction, the
hematocrit of FL was significantly increased from 14.6% at beginning to 23.5% after 10 hours. However, it decreased to the value
of beginning after 46 hours. Plasma cortisol concentration of FL was the highest concentration (13.7 ng/mL) after 22 hours, but it
decreased to 4.0 ng/mL at the end of experiment. Cortisol concentration of FS did not show any significant difference during the
experiment. The cortisol concentration of JC were significantly higher at 4 hours (282.3 ng/mL) and 22 hours (350.5 ng/mL).
Glucose concentration of JC was the highest (138.0mg/dL) at 22hours. Lactic acid concentration was not different between
experimental groups. In the fish transference experiment, red blood cell of FL was increased from 1.9X10° cell/uL to 4.2X10° cell/uL
in 24 hours. Blood hemoglobin of JC were significantly elevated in 24 hours. At Lhour after transference, plasma cortisol
concentrations in both fish species were increased to 95.3 ng/mL in FL and 175.5 ng/mL in JC. Glucose concentration of JC was
increased to 132.5mg/dL at 1 hour, 129.5 mg/dL at 3 hours after transference.
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A = and Iwama, 1991).
oF9 AEHZ2Y Hdlde YXY FoE AIZE &
HAe fEvety A A9 FAASET de F224, (Chang et al, 1999; Park et al, 19993 9% (Chang and Hur,
Wt 59 #2ust 2E# 20 digte g ojFe v)E U4 1999; Hur and Chang, 1999)¢] W3t A7 w gk 2y
e ojZ2o2 deA v} (Chang et al, 1999). ¥4 ¥l Aol MEAYE AAY £ 9l A4H 2EG2d B3I
A 28E 5= e 2EG 2o dde d9F e 87 dFe ¥£3 dFoln, M 2Eg 20 W ofH9 AP W
H 89902 YHoAH (Donaldson, 1981), o1& 82L& ojF 9 318 ZAM & "arl ok 28EE B ATdAe ¢ EAd
AAD A8 FA 4B 4EFE vAe Aoz dgA U A AERYA HEHe ASFRe FATASG oFY ofd
(Clarke et al, 1981; Pickering, 1992). 91913 2E# 2 Q0% @ Y9 909 2Eg 2 whg-g 593l7] $43te] Foigta
AEANA A Zelzt e oFE el 2L 278 IF 89, ZEE, FFIL A D 4R & o] 2EF 2 AR
A AdAYe FAFAAN 7 + g #Ady oy, £ ZAEY
g AEAe offdd 47 2EHL g99og ALY
Aol WA AHANE FABL (W), 7157, 23, S
Folg, B71x% 5 da 7HA 827t BRHo 2 BEad o - Ees
oA 2EH2E 718HA €}, Aojfe AEFUS 2EH 2~ 1 A =7
;2: *Ja}?vﬂ ?% 76]_?; AR g ‘E@y%@lfl i}isli’ Ck Adol2¥e YA (Paralichthys olivaceus) % 2910 (Nibea ja-
T 9L NI F AR AT AN F= S Baroniove AgHYon, YA A3 gl (AU Ao (4
A2)2 FEIACH, gXde AFEY AAAGAN, X &

A
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TRFINEY GAFFAZEANGHNA ALK Fold o FE A}
&3ttt APl AHEF oA 9 Z7lE Table 13 2t} o]E 4
ol dy EAAE £2 (128)d F435td o]y Ro|rEH
1S o o4 YA g d7tx FF3EA 3570 AN o
3 FAdA AN U 40018, gXa9 &9 44 100
nhE] Y APz AT B3 Afold A dAY
3ouke], 290 1000t & AHgstdh AEsze % 474
270L, 450LYth ZE ddL b oz HAAsgen 452
919 #5&L F839 02y, £EMLTL FEI] X8
Sppm °)de] FAHEER A 2L F40L AN
g 21.0£02C, E90] 182404C, AFold AHAME dF
241+03C, 290 182+ 04T £ Aol A ey}
A& Aste] F2F ud A3 doFUh

FATE AFdAe 48 4g5FRd 48 79 ¢
AN GL, F4E 33 em (180L)ERE 2899 §em (4512
FEAG ol F 46417 FHA ARAHE 2 AP

olFold AFAMNE 128 £2 (FF 98)AA AK3d oFf
£ X gstd Atz Ee29 4] (S7X4X29cm)) YA 157}
g, 299 50984 Yol 30 ojue] 450L & (FF 300L)2
AT ol F 4 F FHA AF/AER AP,

2. HY ME gl 2y

AFole] A2 JHA R D30l AL AREH APAE
AN b8 48427 dAde Y, gA 49 e
goreld &9 FE34, d5dg AT FAE ALY o)
Aol 1% ool AAER oo oA AH3g A
2 A AL FA) ZAEALA £ FRA EFAA
on o]F AYHY £4E AEE Y EA7] (Excell 500,
USA)Z H¥F 83 (hematocrit; H), AE 74 (red blood cell;
RBC), 84 4% % (hemoglobin; Hb) E £A¢ ¥, o] ghegrg
BFH8+ 43 (mean corpuscular volume; MCV), Ha# A3+
Z 422 (mean corpuscular hemoglobin; MCH) ¥ HTA¥F.
dMAFT  (mean corpuscular hemoglobin concentration;
MCHC)E A8 A UniAs 424 2087 1§ 5, 9
e (5600Xg S o3 g& FE3H9 -70C) B3
HA FEEH FFEIL Fo BN ALg3d

BE AN ¥F FE]E FEE cortisol RIA kit (DSL,
USA)E AHE3tY &9 - FAPHS S /=T g, Wizard 1470 3

o4
reL
=

ol %

counter (Hewlett Packard, USA)E A4-3}9] radioimmunoassay
(RIAZ A4 8349 2532 24 9 4F5H 528
zZA g 29349 ke A4 7] (Kodak, USA)
2 24393 4%d Fre Nage 434 g 5249
tgE A& &8389 micro osmometer (3MO, USA)E AM&3}qof
48 A4.

3. BAAz

7t Ayl A dold AEH Aol FX FF£ SPSS-EA
5717 9] ¢ ANOVA 2 Duncan’s multiple range test® 24
i

2 2}

1. stA ol vi3} .

FAE 33em (ISOL)ERH 8cm (4SL)E #2171 AFdA
Hie A¥d 9 146104%, X2 92+£05%289 Ho]
Aol e FAZA 10NTAZR A4 EokA 235+48% 8 o
gyon gAioA: e Aot} (Table 2). olF tA1E
B% A¥E3A (6AIAD Y 42t 144102%, 110+£02% 2 A
AN G v £EoR 3EE $H EXlele AFMAA
9 151+01% 258 |, A 0A 34 184+00%, 304+05% 2
TolA oY 46M RS 140101% 2 HolA AFANAN &3
o2 FEHJY RBCE 299 A%, 4ATA 3.0+01X10°
cell/uL2 AF7IHE 71 & $E BYo, YAzdME 4
717 B oS Aolg RolA gt (P>0.05). Hbe #3l
© XA HEAAA 124220 g/dLERE 10N TA7A 2
Z3) woldoy, RATACNE 125+20g/dLE AV FFL
HAT MCVY 2% dAdde APMAA 558 +0.5194 4,
10 € 2AATA 242 696403, 704+ 14, 749+ 08112 AL
FolA T

Folgol whE AH 299 M= Table 3914 Be A
T o), Yl Hix A¥/MAAAY 100+£04%Z5E 1A 705
169+01%2 EoARL (P<005), IANTANE 215£03%2 7}
5L e Bgon AYEZAA UADANE 196+14% 2
A% L e A3 RBCE Htst & Aoz 4y
XA 19£00X10° cell/uL ZHE APFFA 42+0.0X10°cell/
pLZ oF 29 Fobd ¢ Yedth Hb F =% Hesk RBCY # o]

Table 1. Sizes of tank-reared olive flounder and Japanese croaker during the experiment of water level reduction in rearing

tank and fish transference

Experiment of FL FS JC
xperiment o
P TL (cm)  BW (p) TL (cm)  BW () TL cm)  BW (g)
Water level reduction
(180 L— 45 L) 282+94 27741108 126%0.1 17106 28335 2203 £ 80.5
Fish transference - _
(12,000 L - 450 L) 319403 3804+112 283+35 2203+ 805

The values are mean = SD. FL: olive flounder in large size, FS: olive flounder in small size, JC: Japanese croaker. TL: total

length, BW: body weight.
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Table 2. Changes of hematological factor of olive flounder and Japanese croaker for the experiment of water level reduction in

rearing tank

WL Eltz}psed Ht (%) RBC (X10° celi/uL) Hb (g/dL)
1me

(L) (houp) FL FS JC FL FS IC FL FS IC

180 0 146104 92405 151£01® 26+01*® 17+00° 1600 124+20" 104+04*  98%0.1°
45 1 15808 109+36° 184100° 29+02® 18406 19+00° 14607 121£11* 112+00°
45 4  181£01% 11.6+03* 304405  26+00® 1712000 30+£01¢ 157401 137+£01° 114%0.1°
45 10 235+48 121+£02° 200+0.1* 34+10° 18+02*° 21£00* 203+59° 135+05° 108+00°
45 22 154+06° 11.6+03* 18605 21+£01°  17£00° 18+00" 125+20% 119+03® 84+04°
45 46 144202°  11.0+02*° 140+0.1*°  23+£00° 14%01° 17+£00® 88+00° 106+00° 109+0.1°

The values are mean+SD (FL; n=6, FS, JC; n=16). Means within each column followed by the same alphabetic letter are not
significantly different (P>0.05). WL: water level (litre). FL, FS and JC are same abbreviations as in the Table 1. Ht: hematocrit,
RBC: red blood cell, Hb: hemoglobin.

Table 2. Continued
WL Eltz_ipsed MCV (D) MCH (pg) MCHC (%)
1me

(L)  (hour) FL FS iC FL FS iC FL FS iC

180 0 558105 S44% 21° 937£08 475£52° 6l4x 170 669106 850494 1130+ 9.0° 651+0.1¢
45 1 556£23° 615+ 24® 983407 51543 T89£2LTT 596404  926+41° 1280+345 60.6+0.1™
45 4 696103 706k 04% 1005+37° 609+08 833+ 14° 376+20° 883+27° 1180+ 32° 374+02°
45 10 7041145 685k 49° 914:22% 595407 767+ 26® 502+03%  850+£24% 1120+ 02* $50£02%
45 22 749408 707+ 140" 1049106 606+3.6 724+ 11*° 467+0.1° 809+7.5° 1050+ 39* 452+04%
45 46 6291+04° 814+ 63° 832+14* 398+05 781+ 2.5 634+04° 63.5+02*° 977+ 12* 762+00°

MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration.

Table 3. Changes of hematological factors of olive flounder and Japanese croaker for the experiment of fish transference

FT (L) Elapsed time Ht (%) RBC (X 10° cell/uL) Hb (g/dL)
(hour) FL IC FL ic FL 1C

12,000 0 100+ 04° 146+0.1° 19+00° 2.1£00° 70£01° 9.8 +02°
450 1 169+0.1° 216+03° 32+00% 19+00° 14.8 £ 08> 128 £0.1°
450 3 21.5+03% 329+03° 43 £01%* 30+0.1° 207 £03% 96+03°
450 6 150+ 14% 200+0.0° 28402 18+0.1° 18.1 £14% 9.6 +0.4°
450 12 155+27* 18.7 £0.3° 27403 1.8+00° 13758 112+01°
450 24 19.6 +1.4° 217£02° 42+00° 20£00° 204 £3.0° 12.0 2 0.0°

The values are mean * SD (FL; n=6, JC; n=16). Means within each column followed by the same alphabetic letter are not signifi-
cantly different (P>0.05). FT: fish transference (litre). FL and JC are same abbreviations as in the Table 1. Ht, RBC and Hb are
same abbreviations as in the Table 2.

Table 3. Continued
T (L) Elapsed time MCV () MCH (pg) MCHC (%)
(hour) FL IC FL IC FL IC

12,000 0 521+24° 753+£0.1° 368+0.3* 502 + 04 706+ 3.9° 67.1+0.5¢
450 1 53.940.1° 1164123° 4704 4.6° 69.7+0.2° 875+ 93° 59.6 £ 0.2
450 3 50.7+£0.6° 1108+ 1.0° 496+2.6° 372+03* 976+ 44> 334+0.7°
450 6 526%21° 1082 +3.1° 633+1.3° 523 £02% 1200+ 1.8¢ 484+20°
450 12 53.2%0.1° 1039+03° 487+ 65° 61.6+02" 909+ 115 59.7+0.3%
450 24 427x20° 1076+ 1.1° 50.0+9.1° 594 +0.1% 1050+ 152¢ 553 +04%

MCV, MCH and MCHC are same abbreviations as in the Table 2.

AFMNAA A 70201 g/dLAE Zo] FEA 0 204 +30g/dLE
IA et E%1019) Hbe AUNAAY 98401 g/dLEZHH
MR 12801 g/dLE RSHA wolAAT, AHZEA e

120+00g/dLE ©& E=RAT AHARANANY 93 Zolg B
oA gttt Exloje] MCVe ABMAIA 753101 1A 1412
A 1164123112 F98HA Eohaon, 4PFIANAE w2
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& §A89d. @At MCHCE 43MAIA 70.6+39% 2%
B AR 875193% 2 98 Eolion, AR
AL0E A & #1200+ 18%F e

2. I TEE, BRIA Y M 5T 8

FAZAY o Agel ¥F IHE, FFIA2: H AP =
H3h= Fig 13 20 A80AA] dAdY JEE £8& 19112
ng/mLAY Zol 1ATA 57+3.0nymL, 4ATA 10279 ng/
mLZ Fohgou, foAe gtk 28y 2A3HdAE 137 1.1
ng/mLE AFAAA Boke o 78 b (P<005), 46X
Aole 40+ 1.8nymlE HENAA FEL2 JEFHYT YA
LoMe AFMAA 83+54ng/mLBRE 1AA 1181116
ng/mLE EoFlou, A AT B¢ Fode AFHA o
vy FEE gt AFEMNAIA 8244263 ng/mLEFH 4413
Aol 2823+ 1.1 ng/mLE FOHH L, 2241 & 350.5 £ 9262
2 #Aolg Yeyrh 28y 4¥FEAE 160+156 ng/mLE
golAth 2832 FEY Wate AEMAA AN G4
A Zbzh 285407, 29.5+07 mg/dLe2HE YA 260+4.2~
280+ 113 mg/dL, PA& 27.5+£7.8~285+21 mg/dLE Wopxle
U #o3 zlel& UelA gtk (P>0.05). ey Evlole 43
AAA 570+ 127 mg/dLZRE] 22Xt 1380 £ 339 mg/dLE
F93A Hohdt AL RE AYPTAN Fa7 AAHA
ekgh,

ojRol4d We FPE FFIA L FAY #Ele Fig 29
2o A8AAA gAdY FEE FEE 12+ 10nymlE2YH
olF 1AIZtA 953319 ng/mLE FOFHIT (P<0.05), 3A1HA o
€ 94 78+52nymLE WolFoH, HHFEAAE 23+27
ng/mLEZ 7AAA1Y £E0 2 IEH FH EWele AEMA
A 55+21 ng/mLEFE 1A2A 1755+ 120 ng/mLE EoHH L
o (P<0.05), 3A7HA 555+ 431 ng/mL, 6X7A 155+ 148 ng/
mL, A8F8A 675+ 643ng/mLE 4HMAAY Zo] & HolR
okt 2wole ¥R FEALE |, IALANA 4G 1325435
mg/dL, 129.5+36.1 mg/dLZ AEANAAY 46.5+0.7 mg/dL Bt}
L e BA (P<005). 234 X de A 4H7AF 250
+57 mg/dL~765+ 474 mg/dLY WA Fte AFHA &
steh, 3 YA oA 2arze APHAAY 07+0.1 mmol/
LE22H 6A A9 09400 mmol/LE EoRoY, AFFEA
€ 07+£0.1 mmol/LE /AN FFLE HHHAG

3. g@%o MRH ST i3

FAZA BE AFo] 8 A5 e @A
HXd 4450400 mOsm/kg, W34 429.5+20.5 mOsm/kgel At
(Fig. 3). o|% dXde dHEEA 394.51474~464.5£382
mOsm/kge. 2 HPMAIA 9} Apo] & Kol gfgtont, PajidA
AYZFA 4660+£85mOsm/kg2 & 1, 4 B 2AA Eo
< %S BYth Evoje APAA A 3735 +0.7 mOsm/kg
A" Aol 1, A A E AolE BolA] Egtout, 224
4455+ 27.6 mOsm/kg2 2 fo3tA oA, 4¥FaAdE
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Fig. 1. Changes of plasma cortisol, glucose and lactic acid le-
vels of olive flounder and Japanese croaker for the ex-
periment of water level reduction in rearing tank. Same
letters on the same colored bars are not significantly
different (P>0.05). FL, FS and JC are same abbre-
viations as in the Table 1.
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Fig. 2. Changes of plasma cortisol, glucose and lactic acid le-
vels of olive flounder and Japanese croaker for the ex-
periment of fish transference. Same letters on the same
colored bars are not significantly different (P>0.05).
FL and JC are same abbreviations as in the Table 1.
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Fig. 3. Osmolality changes of olive flounder and Japanese
croaker for the experiment of water level reduction in
rearing tank. Same letters on the same colored bars
are not significantly different (P>0.05). FL, FS and
JC are same abbreviations as in the Table 1.
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Fig. 4. Osmolality changes of olive flounder and Japanese
croaker for the experiment of fish transference. Same
letters on the same colored bars are not significantly
different (P>0.05).

FL and JC are same abbreviations as in the Table 1.
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Fol dojutn s HA A ZAHAL AT HAl o8
Atk (Strange et al, 1977; Wedemeyer and McLeay, 1981).
3], St A GG AR AASHH S A3t gl
,olel mE A% AFAY L ASA B AYFH
Y22 A3t AEF9 ojfe HAH9 A4} 43S
A&A Fahe A7 B,
ol AAA FEE FF 2 Pickering and Pottinger (1989) 7}
ANE 2EG2E LA Fe AH (30~40ng/ml) T °43
A F= (Sng/mL)dll HFol £ A2 YXe oo FAEAL
, Elole AEMNAA 95ng/mLY FEE FF& YEW Pic-

M B

do > o dn 4y me

kering and Pottinger7t AAIE &t Hohe & £ & o F
. 53] Pickering and Pottingere g0l o] & dl4og zot
4

g FolEZ o]l oFH A¥A % HYA Ao & X
Z90lE A FHE 37 MZ & & oz ¥BAg. o
Ao gt 2EH 2 W] B3 o FEHY HEE
A77F B8 vl (Chang et al, 1999; Park et al, 1999; Chang
et al, 200ia) Yoy, 2Eg 2 Z7o] @} B d3dns 2y
Hoz nHusre od$n, 2949 2EgA W33 Bdd
dT7ETe ofy B1R v ok

£ AP 474 gg 2EE FEe dAUNY A&
oA FALL Fof A7t B4de ALE Byon, YA
T RAAC FodtA Eeobr vhd YA 2dMe 4¥t F
Sk ko) 5 Holx grstth ¥ Zulojol X 1AAREH FZEE
o] F743t7] A Fste AR Fedte AE BAT oAF
ol ME TEHZET v YAUY EWlode NLH BF &
o&A F7HE A4S BAth Barton and Iwama (19D 2E
H2A ZEE §@& oFel g} FHEE 9 Ajzke] g2 A vE
G g B dFME ZEEY FALT HE AT
daA Yepged, 1 92+ Einarsdottir and Nilssen (1996) 2
WA FE (Salmo salan) 8] 4740 W ZEE e 49
1At ojle]l HugE GeUl R, o] F 24 AR E = A AA
g ztolg HolA gttt At Red drums A8 Robert-
son et al. (1987) VEHY ~Ef 2o g FHE ¥Ev Ju
gol 1ATHA e, 3412 o] Fole AL E FEHAGR
e, £ A7 4wd 2FE ey, o9 2o gry
AR A AR oA 4 2EHAE FAL W, FEHE FEE 1~
3AIZE oMol Hugro 2 F7hEAL, GA] JEHE AT 647
ojildl Aoz 4#x 2 ¢lch (Barton et al, 1980; Pickering and
Pottinger, 1989). 221} Waring et al. (1992)2 7}A0 & (Plati-
chthys flesus)9t WA UAAE AL3e PEH BE IHE
FET AGAAA Bt INTARE F7H87] A &8t 48412
o] o AFMAAY FELZ2 AEEHJATT P} TFH, 74
M40l (Oncorhynchus mykiss) (Pankhurst and Dedual, 1994),
A 71 (Hemitripterus villosus) (Vijayan and Moon, 1994) %
turbot (Scophthalamus maximus) (Waring et al, 1996) A+
FEE FF0] UAZHA, FelEdol (Salmo trutta) (Pickering
and Pottinger, 1989) A& A Ao JEHATI 3tof, o] F ol
e ZEE $£F HEAZe] d=2A Jveds: & F

B drde YA EWole AR F3HA e #5E
Jez glo] e 79 ZHE WshAgH Aolg e
Barton and Iwama (1991)€ 8% FE]Zo] AGMAA FF0=2
FEEe AL oF, 2Ef 29 TF 2 Axd ng daru 3
Aed, £ G ZEE T2 Hugel oj2w ATt 2EH
29 Z2F we} ol Eole AL old wE Hoz FZHL)
T YR 9} Evlole] FEE FE Aole olfe] AU F49 A
old 9§ Ao ¥ 4 gtk & dAe AXNAIQ d© vlate 27
ole #9494 olfele HoA 2EH A RIA] FAe $EA0 e
9 Edlole $F40] ARE Bop A 2Eg A S B A
o2 A4dn, gxef 8909 $4 2EH2dA PX Eoe &
gloj7} 2E# 2 wk3-o] ¥ YERdTIIL 3 Chang et al. {2001b) 9]
g A Fob =3 dx 9 3y, F2o1FH o

FolgolA 2FF 29 Aol Wast g, ol€ Park et al.
(1999)0] 978 gy 2Eg20AM S2329] 7L YA
e 27 93y, gA© 2Eg A BEA duA 287t F
e AE AAMY dwEoR ofjyt 2EgAE @od (7
B M ZE|E o] FUE AL, 22N 2R 2LV FUMEe
Aoz 4¥AL Qo (Ishioka, 1980; Barton and Schreck, 19
87; Robertson et al, 1987; Thomas and Robertson, 1991), Park
et al. (1999)0] AAE AAF AMA WA e G& 4FFH 2E
#& ghgo] ES ¢ 5 UM £ dFAA gAY 2FIAA
A 9 45A FEE Park et al. (1999)¢) 2ug 2EZ2 ¥
3 A AFe JepiGth 2822 Xe 2EH 20
&t F BojFoln, #H 2EF 2o WA ey FA
FA EAZF UG Rz Hh

Ht, RBC ¥ Hb 39 ¥ Qe AA9 44 9 58S
VERAT sj4atol el glol & 2EYAE 99HOE Ht RBC
2 Hb 5& Z717 % (Davis and Parker, 1990). £ A7 A
o 8219 FEL FAAA AFANA FUEAGIE AFFEEA
AEHE AEE JehdT Ty offold A8AA dA e
gelole 4PFEANdE HuHA ¢ AFS BYd Nikin-
maa (1986)< Hte Z7te H¥T AX9 HA, ¥ 4428%
gEolgn Qe T3 Ryan (1995)& uhd AEF2A] Ho
37h% MCHCH Z4E Husged, & d7e ¥4 2EfL
e qa2Agt o) fFAA F oJF oA Hie F7H% MCHCH
245 Yephdd 8 d7dA 4 299 47349
olfolg e 2EYA WL FEHEHR 7L R AN F
ZHstoA EX07 YA dd ¥ 52 £&& JEdL, |
A ol B1E AAP e 2EF A WHgo] We A
2 Jeigg, 28y 3 2Ed 26 distd A7 E38
£ B ddEls, AEHAE B2 o|F ugAHLS R 1E
F e AW dd d9d%y 7E 4 4% A9 oFe 37
MEE Fito #ddte Aol uiEAE Ao,
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e Hie 2383 146% 99 Aol 10ANTAAA A% zobA
235% 8% HYou, A4FFEA 6AA) 14422 JHHAG,
dAd Y FZEHE F2v AFMAAE 19 nymLHE Ao 224
Aol 137 ng/mLE FoH R, 464 TANE 40 ng/mLEA A
A FFoz 3B Zviole 4A12A 2823 ng/mL, 224
ZH 3505 ng/mLE Eotg o APEEANE 160ng/mLE B
ofzich Exloly 2FA2Ae AFMAA 570 my/dL2HFH 224
Aol 1380mg/dLE 93 FolAth 24te BE ofFq
A Izt A A gt ojfoldd @ ¥R dle RBCE
AN 19X10%cell/uLZRE AHZFEAY 42X 10° cell/
uLZ ZobAY, E%0lg Hbe ABMAIAY 98g/dL2HE A
HEEA 204g/dLE HAA] B} foJ3hA ok @AWY
FHE FEe AMAA 12ngmLERE o|F 1X7HH )
953 ng/mLE FotAL, EWAE HFMAAY 55ngmLEFH
1A1ZHA e 1755 ng/mL2 EobglTh E90l9 SF3AE |, 34
ZHA 242 1325 me/dL, 129.5 mg/dLE AN A A 46.5 mg/dL B
0 Fe £E2E HAg
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