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YHRERERERAMB L EBRRRY, IRHEEIY TR (Copepoda) HIFRIKIER S
FERU R XEMZEH TR AN, FKE& (Diapromus) EARBERERNNOFERER, B
EHPHARMKNEENRERNXASEY, HINBERDEERTTIHELRK
R EEWRNBNKESIDESERANRR, DESRE FHIRAES LT REN
N, AEWEBEENTERED, EFGKEREKNEEETE D, BEEE
SUEE, ENTREDBEN—NERHERSS. BAESYHNELESEKEEGRIE A
REEEFEINXR, U KPTEENELEE TN EESMEEERIIBIERE, H
X A A B R KR, (F (b Th e M BRI, KRB R,

AXERR B S LUMESBRANBRNS AR EDN BEE RETRR, U
ARAEENSEEFHERSETRIENER, RERHESEE FREESIH4ALE
BEARBEFEEZSMAERGEZEE W, DB EILEMED, XERGERIKEER
EBRRPEREDYENRRSENRFEFRESERIE, FHNYRTEHURTFN KT
BRI R TAEF R o
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1. KBt '

BEBES (Paramecium coudarum) BAEH (Ciliata) O H (Hymenostomatida) B
BhA (Porameciidee), BRSWIMRUTBhT—o HEMNEFINREREERE, £
NPT, BEHRENEE: 10g FRERFN LI ESH 5 o800, 38, KEE
TURFE 4% fo pH % 8 £, | o ‘ '

2. EB AKX ‘ :

RERMAK,pH {820 8.1—9.2, MEEGEER) 6.37—7.68, HE 2.06—2.89mg/l,
RESEE Y 76.56—117.92 COmg/l, BEERih% 0.012—0.037.PO7mg /1,

3. ZIB{EE :
T E T NS A RE R E S £ R L E 3 ik (Micromanometer) R0 & T T 35

* XRREBEBBSE TR BB KBEERES I,
WHEM: 1982€1 878,
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(Cartesian diver)™, XESEHERIELBER, RITRAREEARBERMLY, LEQ
PR = HE 2R XWT 4RIERGPREHGHHBH R, KB 1—6ml w]iF, 4b
FHEIREKE, BB 28— RERREETFREES, BF 10—15 um E
RO E ORI, PR SN ERSER R, S EREENEEEET, FE/NL
LG IR SR ik, AL RN, SRR HARE , AR EmMAE SR, AT
ESAHREASYFREENHEE R,

4. TRHZE

B#: £ 6cm HEFME 1oml BLEN, MA—EREN IREFERSEERKY
SRR, MR AEREEREX 28°c WRAKNERBENETES .

Wse: ENERIERTEDN REBRBREREERERENTER L, AL
12 /NEE AR SRR AT A0, RS BEAOMAZK B % 2—3 ¥R, B 03 3E 2000—2500r/
mino SEHGIN (i FIN 22 R R O IR R 2= A s 1) 28 017 3t PR B, R B R A A iE Tl
R, BRREAEN 4ml, {HETE 28°C NKBEN, BHEH pH EHIE 7.5—8.5 TH
Wo EHMAMBHEBRIESEMNHTIHE. RAE¥REEATRE, & LHFHTIR,

% RN ®

F1ADMEBEEVNARKREN TREEREATRARNZMER, MNE 1T EH
REBRINSCEE T ARRERN T A SR EBREN , FRAEALIEEMN; FE
AR IMES) MR, PRSI, REARINA, YSBE TR —EREN, FRE
RSB THE, IABREEETHENREE RFRIESETERERZR, XAR
ERMMAHETRERINESKN R L8 4 O BREREE RN , ¥ 5k
ERMEL, L —ERERRREEB TR, BEELARF), H—E, MNE 2 faFHH
PR E PR 8 AR i I (] FE R TR E R (R X B ER AIRR, PREXRR. FARSE
FEYNEYEX BE R RFRASIE RN K/ NFAER, g MEERRHE, &%
EHHARFENEBSURENSRE B0, NSFEARFERQR, HEFIKFR

#1 REARAEZESATEARE TS D OEREE

Cur+ ’ﬁg%f cdr+ %Bﬁf‘ A+ ?/’%? Zn “i?/%zgz Pb+ “i%z/’%%&
ppm indiv/h ppin indiv/h ppm indiv/h PP | indiv/h | PP™{ indiv/h
0.001 0.9074 | 0.01 1.6846 0.01 1.3371 0.1 2.1183 30 1.2026
0.0025 | 1.1185 | 0.025 1.6283 0.1 1.1527 0.5 1.1061 35 0.8108
0.005 1.4000 | 0.05 1.1742 0.15 1.1810 1.0 0.9230 40 0.4019
0.0075 { 0.8018 | 0.075 1.1580 0.20 0.5591 2.0 0.8143

0.01 0.2738 | 0.1 0.1428 3.0 0.2850

E: LERERAERRBFRL FAORRERE 0.62—0.82 pg 28], F840.7595ug;
23000 HERTEN 201g+10%;
3.UL B RERES S BIRER P R LA RO {5
LB REMBRY RERR,

© D ARFEREZESF.
2) R AR,
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Cu™ > Cd™* > AS* > Zn*™* > Pb*, MU FERTER: CESWNSHSZEE G
PR B R, FAESME MY, B RIGEL B e e A
B ESNRIR AR, M T S BB R R, & BB T B ke Al S mba kA
JEE R 2 B T 0 R » HE R T P L AR A AR FE MR R, G PR IR T A D) R HLAR 4y
SRR, '

FRERS R, ESES RIS R AR T, BIRK it B A S R 1
FIBBEIE S, AT EORIR A TRE P A R BN, B0l ELE e 1 Ry MR T BRI S R Y
%,

I E & R B AN H R B o KRS R R
BEMERE, B KK ESB—RITUNE LS EAS R AL MR
o £ BEKKIRIENTH AR ERE05H, TR B A KMT pH 8,55 kT AL
R R VRE, BN T 4 BB R A R HLEUTE HLIR I S5 508 W 5 A 7 e 1
TAth e BESME e,

RAELBR D FARELEE. AR pH . & RSV ENEREHENRA. B
ML AL RRT  FIREKER) pH RrheEstfRiebE, X Pb* KA loppm I, i
R EE— /N I RRBET, T KB H KB BRI P B (pH fETE 8.1—
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8.7, 10% HCl {H% pH 2§ 7.5), EHEKEFE/DITFBOGITIE, REZE 50ppm BHKEH
2N JEAFET . R S B3R ME N IR SR b X SRR, — BB
HHRERES B RGRGKARKRRE . pH. REE, TR E MR BER %

(6]
[7]
[8]
f91

[10]
[11]

[12]

{13]

(14]
[15]

[16]

Tk,
g % X R
[1] XBE, 1964, BIFEYHIR, BEURE, 242—247 T,
[2] Zksfid, 1981, RAKDELEBE SR, REFZHREY 31 4658,
[3] BRFEEE, 1963, E€BHRTHERBSEAOR. KELHET 2 118—122,
[4] ZikkrE—, 1972, £p@BELE, K EBEK 6(14): 4—13,
[5] Cater, J. W. and 1. L. Cameron, 1973. Toxicity bioassay of heavy metals in water using Tetra-

hymena pyriformis. Water Res. 7(7): 951—962,

Comita, G. W., 1968. Oxygen consumption in Diaptomus. Limnology and Oceanography 13(1):
51.

Cumner, R., 1958. The transformation of energy by Daphnia pulex. Ecological Monographs 28(3) :
273—291.

Freedman, M. L., P. M. Cunningham, J. E. Schindler et al, 1980, Effect of lead speciation on
toxicity. Bull. Environm. Contam. Toxicol. 25(3): 389—393.

John, W. B., 1968. Respiratory rates of migrating zooplankton in the natural habitat. Limnology
and Oceanography 13(1): 58—62,

John, M. T., 1971. Respiration and energy flow. I, B. P. Handbook. 17: 270—276.

James, W. P., E. A. Herbert, J. S. John et al, 1977. Carbonate precipitation for heavy metals pol-
Tatants. J. Wat. Pollut. Cont. Fed. 49: 2397—2410.

Lawton, J. H. and J. Richards, 1970. Comparability of Cartesian diver, Gilosn, Warburg and
Winkler methods of measuring the respiratory mates of aquatie invertebrates in ecological studies.
Occologia. 4: 319—324.

Robert, A. H., M. J. McGinnigs, A. L. Buikema et al, 1980. Toxicity tests of aquatic pollutants
using Chilomonas Paramecium Ehrenberg (Flagellate) populations. Bull. Environm. Contam. To-
zicol. 25(2): 169—175,

Robert. J. C., 1959. Regional and seasonal veriation in the resplratory rate of marine Copepods.
Limnology. and Oceanography 4: 259—268.

Sartory, D. P. and B. J. Lioyd, 1976. The toxic effects of selected heavy metals on unadapted
populations of FVorticella convallaria Var. Similis. Water Bes. 10(12): 1123—1128.

Xne6oema, T. B., 1947. Hnrencussocrs AbixawHs y HHG30pHE passoro pasmepa. Llmromorms 16(1):
103—106, -



6 1 WS . BRTT: B BEE TN REASD YRR EEENT 581

TOXIC EFFECTS OF HEAVY METAL ION ON RESPIRATORY
FUNCTION OF PARAMECIUM CAUDATUM

Gu Manru and Wen Genfang
(Institute of Hydrobiology, Academia Sinica)

ABSTRACT

Respiratory rate is an important index of animal metabolism, from which the toxic ef-
fects of As, Cu, Cd, Zn and Pb ions on protozoa, a component of biocoenosis occutring in
the biological sewage treatment systems, their maximal concentrations at which the animal
is capable of maintaining its general abundance and purification activities are determined.

A ciliate protozoan, Paramecium caudatum, was used in the experiment. Solutions con-
taining heavy metal ions were prepared with natural lake water (pH 7.5—8.5). Tests were
carried out in a series of 3—35 concentration of each chemical compound at the temperature
of 28.0 =+ 0.1°C, and respiratory rate of the ciliate was recorded continuously with a pola-
rographic respirometer. '

Results indicated that respiratory rate of animal was mote or less inhibited whenever
the metals were present. The more toxic the metal, the more distinct the inhibition, which
can be ranked as: Cu?* > Cd** > As°" > Zn** > Pb’* in intensity. Of the same metal, the
inhibition increases with its concentration,



