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A countermeasure to treat pollution of marine environment is to exclude harmful substance(s) from the
body of intoxicated organism. In the present study, we used Fuglena gracilis Z as a model organism to
estimate effect of pretreatment on the restoration of once impaired cells by tributyltin chloride (TBTCI)
intoxication. Exposing Euglena cells to TBTCI, the cells changed their shape into cyst form, and became
almost inactive in a few minutes. When TBTCl-intoxicated Euglena cell was transferred into organotin free
medium, TBTCI content in the cell decreased. However, cells neither regained motility nor returned cell
shape to normal. On the other hand, when the intoxicated cells were incubated in water that was prepared
by loading high voltage condenser electric potential, the cells regained motility, and the shape returned to
normal by excluding tin prior to regaining motility. The present preliminary study gives an interesting

hint on how to exclude toxic substance from intoxicated cells and restore once intoxicated cells to health.
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Protozoan Tlageliate, fogiess gracitis Z grown under light
was used as & model organism.

Q: HOW DOES EUGLENA RESPOND TO UNFAVORABLE
ENVIRONMENT?

® @
Motile Less Motile Almost immobile
Spindle form Tear drop form Cyst form
i
Less Stress More Stress

Fig. 1. Typical morphological change of Euglena gracilis to stress
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Cyst % with Time under Different Conc.

ASSAY PROCEDURE fo el
&0 .
Euglena Cells ; 107 M
4——TBTCI 3 a0
Intoxicated Cells 20 ; 107 ;
. _% Conlrol $
<4— Washingw. DW, or o7 ; - 1 - 1

Charged Water (CW)

(‘j 1000 g x 1 min.

Contact Time (min)

Cyst % under Different TBTCI Cong.
MOI’phO'?,gy 100 yst % under erent anc,
Motility
Sn analysis <— Treatment w. DW, or CW g0 Y= 17829+ 26580c Rr2=0977
Incubation in DW, or CW 2w
for2hat28°C 3 s
v 2
' Morphology by Video Microscopy .
Motility 1 5 5 a
Sn analysis TBTCI Concentration (logh ]

Fig. 2. OQutline of toxicity assay procedure and confirmation of TBTCI concentration dependency on trans-
formation of the cell

Euglena gracilis 7 % 7" )V 3 — A« iR 7 ¥ & =7 A (pH 3.5) (21215 BIFE COLIRETT (3700 lux)
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Table 1.
EXPERIMENT TO COMPARE
MORPHOLOGY RESTORATION & MOTILITY RECOVERY
UNDER DIFFERENT CONDITIONS

SYSTEMS EXAMINED Abbr.

1) w/o TBT Contact Control
2) TBT Contact = Incubation w. Dist. Water TBT/DW
3) TBT Contact ® High Voltage Pulse Charged

Water w. Charcoal TBT/CDW-CC
4) TBT Contact = H.V.D. Charged Water

w/o Charcoal TBT/CDW
5) TBT Contact = H.V.P. Charged Water

w. Activated Carbon TBT/CDW-AC
6) TBT Contact ® H.V.P. Charged Water

w. Charcoal Ash TBT/CDW-ASH
7) TBT Contact = Water w. Charcoal, but

w/o HV.P. TBT/DW-CC
8) TBT Contact = Water w. Charcoal Ash,

but w/o H.V.P. TBT/DW-ASH

H.V.P.. High Voltage Pulse; w/o:without.

RETFT CITo ok EMATERLZZS D (TBT/CDW-CC), DTREARIZ, 4) ARIERETFTERKIC
HHILEE L 72K & v /2 @ (TBT/CDW), 5) HEROMR D Y IZIEMK % V727K (TBT/CDW-AC),
6) FMEEDHRERILL7b D EARBAKITIMR 7B L 72Kk % 72 @ (TBT/CDW-ASH),
7) HRZEELABHAM LT o CWavkE Hv/zb o (TBT/DW-CC), 8) L {HRDK
LW %Iz 727217 D7k (TBT/DW-ASH) 12D\ CHIIOFRE & BB RI1E % A7 2 DFEE, Fig.
3IIRT L ) IZ TBTCHICEME HZIZIZWTIRS Y A MELTWA, L L, HEERA 2 BB &I
T3 &, BHAMKE CRIEEE LML TR KD ZITIATH S 2 BB O BEAF0 Hh
%o HTH, TBT/CDW-CCIZBEE % ¥ A MAREOWA, $2bbEEEORIENRO S, £0AEE
FX TBTCL ML 24T 5 TR WHII L D b & o7z, 2HBBCHKT 22 E Y, ARBEOALEN
MR OIEE & EB VRIS DB E LR HEEH S TWDE I &%) b/, LirL, B AN
LaVERERSB L UZDIKIWREKRTE, ¥ 2 MEMBOEBEIIE CHRERS b o7,
TBTCI/DW & TBTCI/CDW-CC TOHIBN~ND A X OB %2 I L2 & 25, BWEMKFITTHR
i L 7=l e 2 A A0kl S BB o B8 L7: (Fig. 4). EEETHEMEICLZBECTY
A B S MR A AETE L2 IEIR LT B 2 E AR S Az, FERR KIS TR L 74
JaTd XA XDOPEHATED b 74, EEVEOEIEIE 2 CGEEBFHEMBEICL 2BETHMRIEC A MNE
DEFCTHolzo AXDHHEBZL AL ORBICL 2D EEZ SND, KR X UTEENEN
R E, ARBETESEME2T o2 KIIBWTHETH L Z LWL DI% o720 OB T
EERIZBOTRET L7KEKRO TR K Z O HE L) b RED 57, BT AR LKEKICE
FNITERLBHATEIT LR VWKL ICPICL Y L&A, BHAWOZNTIE Fe G2 F L

—184—


Administrator
長方形


[(MERERME Fo%K 1992]
100

B control
° B TtBT/DW
i 80 par TBT/CW-CC
d % 4 TBTICW
O 60 éﬁi [ TBT/ICW-AC
. % B TBT/CW-ASH
(] M
> 40 ;,,//" B TeTIDW-CC
© g TBT/DW-ASH
é
20 é
Z
. i

Incubation Time (hr)

Fig. 3. Recovery of cell motility after exposing 0.5 mM TBTCI for 5 min
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Exclusion of Tin from TB'TCl-intoxicated Cells by Incubation

with Distilled Water (DW) or Electrostatic Field Treated Water (CW)
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Fig. 4. Exclusion of tin from TBTCl-intoxicated cells by incubation with distilled water (DW) or elec-
trostatic field treated water (CW) [Fig. 4a]
Recovery of motility from TBTClI damaged cells by distilled water (DW) or electrostatic field treated water
(CW) [Fig. 4b]
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AL, #IZ Mo EEMEIML Tz, LA L, BEKEHAVAEAICEZORLBRIIEO 225
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Water species

Fig. 5. Half widths of 170 of water species treated with high voltage electrostatic field under different con-
ditions.

Raw Tap, tap water without any treatment; CW-Tap, high voltage electrostatic field pulse charged tap water;
Raw DW, distilled water without treatment; CDW w CC, charged distilled water with charcoal; CDW w/o
CC, charged distilled water without charcal; CDW w AC, charged distilled water with activated carbon;
CDW w Ash, charged distilled water with ash of equivalent weight of burnt charcoal.
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