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Table 1. Chemical and ionic compositions of Chalkley's
solution.

Chemicals Conc.{mM) lons Conc.{(mM)
NaCl 0.50 Na' 0.56
KCl 0.05 K' 0.05
NaHCO,, 0.05 Ca®" 0.05
Na,HPO, 0.007 Cl 0.65
CaCl, 0.05 HCO, 0.05
HPO, 0.007

Calculated osmolarity 1.4 mOsmolkg.
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Fig. 1. Phase conrast micrographs of an amoeba undergoing a systolic cycle of the contractile vacuole. The cycle
starts at uroid where the previous systole ended (A), then the contractile vacuole (arrow head) moves toward the
nucleus (N) along endoplasmic streaming. On contacting with nucleus (B), it starts to move backward to uroid (C).
Along the cycle the vacuole grows gradually and maximized in size (D) at the uroid, and breaks open within
seconds. The bar in (A) represents 25 ,m for all pictures.
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Fig. 2. Comparisons of the rate of output (average +
S.D.) of contractile vacuole among 5 different amoebae.
Individual amoeba showed much variation in the rate of
output. The average output measured in 81 amoebae
was 29.1 + 10.7 #m:;/sec. But the rate of output in an
amoeba was almost consistant as shown in this figure.
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Fig. 3. Effect of 0.1 mM ATP on the activity of contrac-
tile vacuole in an amoeba. After recording 5-cystolic cy-
cles in Chalkley’s medium (control), the solution was
replaced with the Chalkley’s containing 0.1 mM ATP{(di-
sodium salt) at arrow. The rate of output increased to
270% of the control in 4 cycles.
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Fig. 4. Effect of ATP in the Chalkley’s containing isoto-
nic sucrose on the output of contractile vacuole. In iso-
tonic sucrose, the rate of output was decreased to 15%
of control. But the output was increased to 170% of
control by adding 0.1 mM ATP {(disodium salt).
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Fig. 5. Effect of sodium concentration on the rate of
output of contratile vacuole in the presence (open rec-
tangle) and absence (closed rectangle) of 0.1 mM ATP
(disodium salt) in the Chalkley’s. Total sodium concen-
tration was plotted in the X-axis.
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Table 2. Effect of various additives to Chalkley’s solution
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on the output of contractile vacuole in Amoeba proteus.

Added Relative Added Relative
Components Output Components Output
Control (Chalkley's) 100 (81) CaCl,-free (50 ;M EDTA) 290 (5H)
+ *ATP 0.1 mM 270 (5) CaCl, 0.1 mM 70 (2)
0.2 mM 50 (2)
Sucrose 100 mOsm kg 15 (5} *ATP 0.1 mM (calcium salt)
+ *ATP 0.1 mM 170 (5} + CaCl, free 260 (3)
t CaCl, 0.05 mM 230 (3)
NaCl-free 70 (4) + 0.01 mM 180 (3)
NaCl-5 mM 130 (8) + 0.15 mM 120 (3)
10 mM 230 (3) + 0.20 mM 80 (4}
*ATP 0.1 mM + NaCl-free 90 @) CaCl, & NaCl free 85 {5}
+NaCl 0.20 mM 190 (3)
CaCl, 0.2 mM, NaCl 10 mM 180 (5)
KCl-free 120 (3)
1 mM 100 (2)
5 mM 90 (3)

(n): number of samples observed.

*and **dentoes ATP in disodium and calcium salt form. respectively.
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centration was plotted in X-axis.
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Effect of Exogenous ATP and lonic Concentration on the Activity of Contractile Vacuoles in
Amoeba proteus
Bum Sun Choi, *Yun Soo Zoo, and Tae In Ahn (Department of Biology Education, Seoul
National University, Seoul 151-742; *Soodo Girl’s High School, Seoul 140-160, Korea)

The activity of the contractile vacuole of the large freshwater amoeba, Ameoba proteus, was

studied by phase contrast microscopy and analysis of the photomicrographs. By adding 0.1 mM

ATP (disodium) to the inorganic Chalkley’s medium, the rate of vacuole ouptut increased to
270%. The ATP was effective only in the presence of Na* above 0.46 mM. When [NaCl] was
increased to 10 mM, the output showed a linear increase to 230%, but in the presence of 0.1

mM ATP the ouptut increased rapidly at narrow increse (0.50 mM) of [NaCl|. Here, Na' was
not replacible with K*. By 50 ;M EDTA (disodium) added to the calcium-free Chalkley’s, the
output increased to 290%, and decreased rapidly by increasing [CaCl,]. In the CaCl, and

NaCl-free Chalkley's the output was less than in control solution. But the output increased to

180% in the presence of 0.2 mM CaCl, and 10 mM CaCl. Considering Na ' -excretion as a

major role of the contractile vacuole (Pothier et al., 1987), membranes of amoeba must have a

kind of carrier for facilitated diffusion which is inducible by the removal of bound calcium and a

mechanism for simple diffusion responsible for Na' at elevated concentration.



