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Effects of the Dissolved Oxygen Concentration on the Physiology
of the Manila clam, Tegillarca granosa (Linnaeus)

Yun Kyung SHIN®, Tae Seok MOON and Chong Hwan WI

South Sea Fisheries Research Institute, National Fisheries Research and
Development Institute, Yosu 556-820, Korea

To investigate the effects of the dissolved oxygen concentration (DO) of Tegillarca granosa (Linnaeus), We measured LCs, survival,
oxygen consumption rate, filtration rates and blood composition under 10+ 0.5C and 25+ 0.5C as a function of DO. The 16 days-
LCs of DO for T. granosa was 1.31 mg DO/L in large individual and 0.95 mg DO/L in small individual. At 25C, the LCsx of DO
in large and small individual was 1.13 and 1.24 mg DO/L, respectively. With decreasing DO, oxygen consumption rate, and filtration
rates of T. granosa decreased. Blood composition of T. granosa was analysed hemoglobin, glucose, total protein, total cholesterol,
GOT and GPT. Hg was increased with decreasing DO, but glucose was decreased below 1.2mg DO/L. Total protein, total
cholesterol, GOT and GPT were investigated irregular and decreasing aspect.
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don, MEAATEE Probit® 4 (Finney, 19719 9ste] A
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2 L)

FEY £E402 e g2 nge AELH e FEE
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(Table 1), SFAFL 4%, 2L AAE 04 mg DO/LAA 495
5 AAstaen, & A 59 ¢ 5% AEIAC we AL
FEE 471249 1.13mg DO/LLZ 4% 30 mm HF9 & 7Y
AdlA th F& WS YeEUdG.

Table 1. Survival (%) of Tegillaca granosa exposed to diffe-
rent dissolved oxygen concentrations.
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DO conc. ! Bposed sy Survival Lct{"da“d ?S%t
(me/L) [ndividual H emp. o alinity () conlicence lumi
X D X erio
size {® E days) (%) {mg/L)
04 802 0
038 199 10 124
12 Small 802 25£05 4 32505 45 ( 09;1 )
16 8.04 70 B
6.5 - 19 100
04 7485 5
08 799 45 13
12 Large 796 2505 5 325£05 50 0 93;1 )
16 802 75 A
65 798 100
04 7.88 0
08 8.05 550 095
12 Small 799 10£05 16 325£05 700 © 90;_1 00)
16 798 90 T ¢
6.5 785 100
04 798 0
08 798 0 131
12 Large 78 10£05 16 32505 7N (a 19;1 )
16 802 2 o
6.5 782 : 100
LCs, was calculated by the probit scale
A ALY A, 2L MAE 04, E /RS 08 mg DO/

9 A 1694 ZF AMREA.0H, g AL iEc 47} 095%
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Fig. 1. Changes of oxygen consumption rate ( +SE) in Tegil-
Iaca granosa with different dissolved oxygen levels at
25C,
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&) AN (Fig. 4).

§H mete) ol JE (Table 2)° W3] Hemoglobin, glucose,
total protein, total cholesterol, GOT, GPTE ¥ 434t} Hemog-
lobin& & 10T, HET AN 3.17~4.16, 25CAHE 436~485

=

B

-

B



1%} Tegillarca granosadl £&44 W3t o Y3 e

Q.015

10°C, Large

0.012 1

%

0.006 |

0.0

0.12

(A ¢ 10°C., Small
0B

Oxygen consumption rate (mL Ox/g DW/h)

006 {Cso

ot l
o®r

0

0 1 ) 3 4 5 6
Dissolved oxygen concentration {(mg Oy/L)

Fig. 2. Changes of oxygen consumption rat (+SE) in Tegil-

laca granosa with different dissolved oxygen levels at
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Fig. 3. Changes of filtration rate ( £ SE) in Tegillaca granosa
with different dissolved oxygen levels at 25C.
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Fig. 4. Changes in filtration rate (+ SE) in Tegillaca granosa

with different dissolved oxygen levels at 10C.
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Brand, 1975).

24 BY T granosa® £&44] U@ BFEAAL} Fee
AL 25CY B¢ 4~59 59 1.24~1.13mg DO/L, AF2
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Table 2. Blood composition of Tegillaca granosa with dissolved oxygen concentration at 10C and 25C

. Hemoglobin Glucose Total protein  Total cholesterol GOT GPT

T(eocm)p- ancergaz/ﬁ?ﬂ (g/dL) (mg/dL) (gdL) (mg/dL) (Karmen unit)  (Karmen unit)
m

g Large Small  Large Small Large Small Large Small Large Small Large Small

Control 317 416 3333 2051 056 059 524 3.50 169.0 1070 230 190

1.6 3.53 7.53 1474 1282 047 040 787 3.50 1020 1430 220 245

10 12 4.18 8.00 1602 705 034 022 262 187 1350 1500 200 205

0.8 554 542 897 96l 019 018 262 262 1480 1900 540 235

0.4 890 814 642 11353 016 012 175 262 850 840 260 215

Control 485 436 3982 3627 0.63 0.60 536 427 1520 1480 290 310

16 632 520 4041 3866 049 043 6.25 395 1350 1420 240 265

25 12 769 429 4273 4005 031 0.28 421 415 880 940 20 245

08 721 3.22 1365 1022 021 025 319 212 820 86.0 360 220

04 302 306 562 704 015 011 1.99 1.68 680 720 300 205

o] drEQl wgd EFol FAad, AU B{EY FA
7} (Bayne et al,, 1976; Pamatmat, 1980) QoJus, R4t o3
e B V13 2 FEY AF A9 2, 9%, pH
2 049 59 #Ad Y&8EZ (Herreid, 1980), £&449)
Zrad] wt A gAzd $EE o9 79 dFA ¢
214 912w (Brand and Robert, 1973; Taylor and Brand, 1975;
Sobral and Widdow, 1997), Hg I&HAE 7tAe E2MF
& A2 Ed B8 BF= Neotia ponderosa (Deaton and
Mangum, 1976)$} ] 27) (Scapharca inaequivalvis) 914 °}3
o} & Aol Hgg FH3te arcid, Neotia ponderosa (Dea-
ton and Mangum, 1976)2 ventilation rate7} "¢ 221 Hgol
A FEYo] o} AdA AHAANE AWde FAoeE Bu
(Deaton and Mangum, 1976)3t91 2., Zwaan et al. (1992)]
&Y Venus gallina, Mytilus galloprovincialis®h Scapharca
inaequivalvis V¥ M 27\ (Scapharca inaequivalvis)7} &
&9 Zad g 71 2 HE}FEY ol FvFY Axg
oA UAHT Yo MAAHE FHY £ e HYT £9 Hg

2 Ao P £ AYETA me A di A
&0 YT B¢ =% 2Vde #44E 22 YA AE F
A dZ4-E GEA A AL e dug F Agde ez
#EHAG, 53] o ALY B4 A L£E4LF0] #Al
e} HeZ2H Fo| Frhsied olv FHEZY 2L
Zrad w QA S 5, AdEHE qUAE Z2AL o
AHE 23T 4 9lE B9 AN HARZENE S/HA ALY
AT E F7HA AEF}I] AT Do o]fdte AR ¥
dc. =3 nte] Feh3 EFL2 YFH 58] ul§ Fon,
libial palp7t @ 285 1, 53 o5go] W ¥ Aoz
Ho} ventilation rate7} wi$ W& Rog FAHHATW Aid A
golAe 4 4Z4& 41 e Aol #FHE A22 Kol Neo-
tia ponderosa (Deaton and Mangum, 1976)¢} #AFstAl Hgdl
ALTLHE o 3FE 2Fe o2 AR

diatel 2Eg 29 AHE o|fHE ¥F 27329 % &
EN2Y Z2d wel edMe Zade A%E BYoy 25C
I XE 12mg DO/L eldolAE & F718t3, 0.8 mg DO/L ©]

el Me A% 2.

oy BNt 2EH A 3 dojue YA HAHE
e A g3l AoAn 4% 3 A5E2E 59 §9 A%
(Davis et al, 1985; Barton et al, 1987)7} $utEn] HAdt 3 bt
42 AW cortisol® glucose?] F4& %7} (Carmichael et al,
1984)7} dojutd], £ 25T £E8L 12ppmolA &Y
glucosed] UAA F7le 2ed §&4LY FFo2 AT A
A BARAY A0 dAAY, 08 mg DO/ o3t e A
A dyA e 222 A3 BF glucose X THA Fof A
o2 AuE Jog Hold 08mg DO/L °J3ty §&EMLs B
GRdA AFHY JYA Aoz gAAL

ol e Aig FUINA oty FFU L£E4L0 dF RS
LY A FFE Lo, g AF HEto Agid W
WAe] & Aoz dAACY olg §&E4AY Zad g} gy
W HEI2NY F& VA FaX8EE o 35S 22
FHA Adid g WAL HAe FoE FHEY

2 of

Ag BAT Z=AGY "l M4ste mTe] FAYA
W A7 d#o 2 FFU £E449 Zad et &L T
F5, 954¢ 59 493 vrg 2 AP W E 2AEY
nete] SENAFEY Fao @E LCuwE F& 10CHA 16¥
59 /44 131 mg DO/L, &L /A€ 095 mg DO/LO| L 2H,
& 25T Ade 47 1139} 124 mg DO/LOIY Y 28 &
g §E44L 72ad gy QAR Fade FFE BY
t}. 94 Hemoglobin, glucose, total protein, total choleste-
rol, GOT % GPT 5% ¥4yt 2232 ZE AANA
FEU §&84L9 Fad we FrlsG o, 2EG 2 ARE
o] 451 A= glucose™ F+2 25C, £84H4 16~12mg DO/L
A A F7HE HJoH, 12mg DO/L °ldtelA #adte
Z38-e Atk 19 total protein, total cholesterol, GOT ¥ GPT
T2 &AL Zad wE FASFAY EFAE L Ug
Wit
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