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SUMMARY

1) Respiratory metabolic patterns and its enzyme systems in the gill tissue of the fresh
water mussels, Cristaria plicata were investigated through the examination on the effects
of respiratory enzyme inhibitors (KCN, NaF) and succinoxidase assay, while studying
the effects of neutral salts (NaCl, KCl, CaCl,) and pH on oxygen consumption of the
gill tissue.

2) In the limited concentration of KCl (0.3mM) and NaCl (0.4mM) solutions, oxygen
consumption of the intact gill tissue was accelerated, but in CaCl, (0.5mM) solution,
it showed no significant effect. The oxygen consumption was gradually decreased at
the above concentration of these limitations. The optimum pH for the respiration of the
gill tissue was 7.3.

3) Cyanide in 1073M solution inhibited 88.8% of the respiration of the intact gill tissue.
Methylene blue accelerated the respiration of the normal gill tissue, and slightly but
significantly reversed the cyanide poisoned respiration.

4) Oxygen consumption of the gill homogenate was apparently increased by the mixed
addition of succinate, cytochrome ¢ and activators (AICl; and CaCl,). This result
suggested that succinoxidase system acts on the respiratory pattern of the gill tissue.

5) It was able to recognize that the enolase, which acts on the anaerobic glycolytic system,
participated in the tissue respiration of the gill for NaF in 5x10"2M solution inhibited

55.59% of the respiration of the same intact tissue.
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Table 1 Effects of NaCl, KCl and CaCl, solutions on oxygen consumption of the intact

Temp, 25°C, pH: 6.1~6.5, Gas: Air
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Fig. 1. Variation of oxygen consumption of the gill
tissue in salt solution
Temp: 25°C, pH: 6.1~6.5, Gas: Air: 1—NaCl,
2~KCl, 3—CaCl,
P.S.: Physiological saline solution (pH: 7.5)
D. W.: Distilled water
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Table 2 Effects of pH on oxygen consumption of

the gill tissue. Temp: 25°C, Gas: Air.

M/40 phosphate buffer (NaHPO, & KH,PO,) was used.

P
pH _ QO0, 11 hr | P value compared

Exps. 1 Mean + S.E. with D. W.
w.60 10 | 099 + 011 " —
55 | 7 ' Loe9xo2 | 0.6<
60 | 8 | 112018 . 0.5<
65 | 8 | 1o +o1z | 0.1
70 | 7 | L3 +013  0.05<
73 | 8 [ isizou | 0.01>
75 8 [ 1sroz | 005K
80 | 7 | 13 xo02 | 0.1

D. W.: Distilled water.
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Table 3 Effects of potassium cyanide (KCN) and methylene blue (M. B.) on oxygen consumption of the gill tissue.
Temp.: 25°C, pH: 7.3, Gas: Air.
No ] Concentration No. ofl QO, pl/mg/hr | Rate of Inhibition ; P value compared
- OfA Reagems,,,, - Expj;,,lf,i Mean + SE. | 'mil Increi?e *T% e Witi c?11tr0| vz\lﬁui-
1 10M M.B. L g 2.70 + 0.17 | 5.8 0.001>
2 | 4x10°M  M.B. 7] 239 + 013 . 4l4 o o001
3 107°M M.B. b7 194 & 0.12 14.8¢ 0.4<
4 Control v 169 + 0.12 - ; —
5 10*"M KCN . 7 1.37 + 0.10 19.0 0,05
6 10°M KCN [ 7 0.85 + 0,04 i 49.7 ! 0,001
7 10°2M KCN | s 0.19 + 0.09 ] 88.8 ‘: 0. 001>
R 10"*MKCN 4+ 10“MM.B. 7 : 0.51 + 0,06 ' P value compared with class 7 0.02>
9 | 10*MKCN + 10*MM.B. 10 1.50 + 0,07 ! P value compared with class 4 0,17>
4 i M W 28 ¥ Meretrix meretrix lusoria(Choi & Han,
- 1961) 4= 1073Ms 4] 90.8%, Crassostrea gigas(Kawai,
x - .
1956 §lel Al = 81%7) &4 BAEAY K3t Pinc-
tada martensii(Kawai, 1957)-&- 1073Mef A 489% ulof
al . FRE= x| ¢ra, Cristaria plicata spatiosa= 1073Moj
A& 50% el BEE A g3m gley vk FmiREEQ
* 1072Mell A & 88.8%7F FLES S}, ol Z& o

Oxygen consumption (Q0,) ul/mg

{min.)

Time

Fig. 2. Effect of cyanide and methylen blue on oxygen
consumption of the gill tissue.
Temp.: 25°C, pH: 7.3, Gas: Air.
x—x 10*M Methylen Blue (M.B.)
A—A 4%x10°M M.B.
C—0O 10°M M.B.
[O—7] Control (Normal tissue) @—@ 10“M KCN
A—A 10°M KCN H—H 10°M KCN
x-+x 10?M KCN-+10“M M.B.
FHY 95% Confidence Limits
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®e e MR HEREY HES 2shed 2 AEERL
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o] 3735 [AES ] methylene blues| fk3le] Hhfd
4 ¢l cytochrome-cytochrome oxidasesl & £
Eedtrt e et ol Eo) MR fLgtel =T D
G4 olRx e ¢ F U
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Eee] Boteh. K KR Tabel 4] RoRsle] o}, Bl EHYe WmE B 4+ goed, succinate,

Table 464 ¥ 4 gl v}g} 7+o] homogenate i cytochrome cs} activatorz 4 CaCl,2} AICL 8§ 2
el QO,& 25.154/g wet weight/hre] s, of7]e} B A s QO, 54,50 /g. wet weight/hra 4 B
succinate cytochrome ¢ o} = Ehuubg ndtd ¢ o= G BiInE 2teh,

Table 4 Succinoxidase activity of gill homogenate. Temp.: 25°C. pH: 7.4, Gas: Air.
Components of assay mixtures; Succinate (s): 0,05M, Cytochrome ¢ (¢): 1.3x10°M
CuCl, 'Ca> & AICl; (AD): 4x10™*M, Phosphate: 0.04M 10% Homogenate ‘H): 0.2m! was used.
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1+ —j— —'—1 6 | so03%o034 | %5.15 — ( —

2 4+ — +.+ + 6 5.41 = 0.03 27.05 ‘ 7.05 ( 0.4<

34+l — 4|+ 6 . 616 = 0.55 30. 80 22, 50 [ 0.1

s 4 4+ o+ o+ 9 10,90 & 0,38 54. 50 , 116.70 ' 0.001>

ola Fhiewm el RKE BB Cristaria plicata Ll k Table 5ell 4} 2= uwket o] EiE A = QO,
spatiosas] obhul Ml WO A= swccinoxidase®h 7 B Hmsl HHe] sleh Sx10MLH %S

T Rl HEgE] RS n glEe] MERStn =T 7] #hfEste] 5x1072Me] ol=ei M & IEEE 55.5%=
cytochrome oxidases} I RMEHL BRIl &Y & By Be b =t

123 #5 fluorides] fk81e] QO,7} fRES A} & A
(b) anaerobic glycolysis#, 2 fEEE AR enolases) fEMHe] fREH o2 4 M&/E
Cristaria plicata spatiosa(CLESSIN) o}7lul  #i## e AR A R FRR AR (Krebs cycle) 2

o olel 4 fEEEROl RS A RSt MM o} 7t @He] JFA7] o Folztm 4 Aget, ¥

faps BTG enolase® MNBA [ES = fluoride Bho 2 ¥ o} Cristaria plicata spatiosas] o}7bul H1ER

{Holmes, 1940, Usuki, 1956) 7} o}~-lu] #ighe] FeE& of el 2 Mg 4R Embden-Meyerhof #2¥E%

B ofu g WL o)A =rbE BEER Wbt 7 M RS T ) -&e) WEEEhe}.

o] #&F 1 Table 5o FyiElelch, olel ¥t M MR Hade 9 BEY S H
Table 5 Effects of fluoride on oxygen consumption of the gill tissue.

Temp.: 25°C, pH: 7.3, Gas: Air.

li
Concentration of reagent l%t%'):f ' QO 1 ‘me, hr E?éeigirl‘:l:;bitign P v\z)nvliutﬁ ao)gzgﬁed
e Mean + S.E i T oo |
Control 8 1.48 = 0.09 P - o - ~
10*M NaF R0 173 + 0.08 16. &% 0.05<
10°M NaF 7 L58 + 0.10 6. 7% o2
5x10°M  NaF 8 130 + 0.12 i 122 ez
_10°M_ NaF 8 0.93 + 0.08 a3 0,001
v 5x10*M  NaF [ 8 0.66 + 0.04 | 55,5 o 0. 001
pyel 4] ¥re Al ¢l ek (Hasting 1947, Humphrey 1950), " -

& Usuki(1956) & Crassostrea gigass] otrtel ik
o 4= MR = 1) KA, Cristaria plicata spatiose/CLESSIN) o}

a2 AEBRAA EERES AuorideFiel 4 Q0.7 7hul HiMR RS EiEY NaCl, KClagd 43t
PRS2l %w o)d MmEE Hre) dsteE AL Rife= o o}, CaCLEHKA dolA e BRI HES

) e Beleh, el A& fluorider} Al =X & VERd 2] eroket, o] HEEIEY REH ¥ % QO
B mwe pHeY w2l debalete HEUsuk £ 5 WS deh

1956) ¢ ul &l pRirel pHel kgt = Eo] ohul7t 25 obrbul Mgk PEke] %@ pHe 7.322 ol=9
Ay 2+ gt Q0,% 1,514 /mg. dry weight/hre] ¢} e},
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