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ABSTRACT

Theincreasingoroductionand useof manufacturednanoparticlegNPshaveinevitablyled to their releaseinto the aquaticenvironment Asa
result of this, a mixture of NPsand other environmentaltoxicants are presentin the environment, thereby posinga threat to aguatic
organisms NPshave a large surfaceareato volume ratio, suggestinghat they are likely to interact with other substancesn water. Little
literature canbe found investigatinghe potential sinergisticand antagonistic effect of the abovementionedwater pollutants

Thisstudy presentsthe toxicologicalevaluationof the mixturesof nano TiO, and organicand inorganicmicropollutants Thetotal chlorophyll

content of Lemnaminor, and two novel sensitivemeasurementendpoints¢ the Daphniamagnaheartbeatrate and Tetrahymenagoyriformis
phagocytoticactivity ¢ were appliedto assesshe combinedeffect of nano TiO, and severalinorganicmicropollutants
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DAPHNIA MAGNAEARTBEAT RATE

0.001 mg/L Cdresultedin 7% inhibition, but this inhibitory / decreasingeffect was reducedto 1% with the

combinedapplicationof 1 mg/LnTIO.. We haveto mentionthat 1 mg/LnTiQ, resultedin 10%inhibition alone,

whichwasreducedwhenappliedwith Cd 0.001 mg/L Asresultedin 4%accelerationof the heartbeatrate, but

this acceleratingeffect wasreducedto 0% with the combinedapplicationof 1 mg/LnTiO,. 1 mg/L Asresulted

iIn 10020 inhibition, all test animalswere dead by the end of the 48 h contacttime. Thisvaluewasreducedto
_ almost0% when it was appliedtogetherwith 1 mg/LnTiQ,.. 0.001 mg/L Pbresultedin 5% accelerationof the
- \ heartbeatrate, but this acceleratingeffect was not observablein caseof 0.01 mg/L Pb. We haveto mention
w that for this populationof D. magnal mg/LnTiQO, alone hadanacceleratingeffect of 7% but 0.01 mg/LPband
\ 1 mg/LnTIQ, resultedin 7% inhibition comparedto control.
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| . 0.0001mg/LnTiOQ and 0.0001mg/L Pbresultedin 1 7% and 11%inhibition, respectivelywhile 10 mg/L Asand
10 mg/L Cd resulted in 49% and 83% inhibition respectively,when applied individually The combined
B applicationdid not show any inhibitory effect of As,while the inhibitory effect of Pbincreasedto 33% from
' 11%andthe inhibitory effect of Cddecreasedrom 83%to 78%
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TETRAHYMENA PYRIFORMIS
PHAGOCYTOIACTIVITY

The phagocytotic activity of the protozoan was
evaluated by counting food vacuolesin 80 cells
The distribution of the vacuoles per cells was
determined and characterizedwith the median,
geometricmeanandvariancevalues Theinhibitory
effect of the combinedapplicationof 0.1 k¥ 3 KA$
and 10 x 3 kTiO, reveal differencescomparedto
their individual application The co-exposureof Pb
and nTiOQ, shows differences in variance of T N B Ty T
phagocytoticactivity comparedto their individualff s> convo' 0ixBAs 1xATQIONATO 4,y 1ig 1y aTigff Sample Conrol 100X APy “ro™  “qin™  Pbrix 31 Pbelx 3

: TiQ TiG
geometric

' " geometric
appllcatlon mean 10.0 9.7 9.6 11.1 9.8 10.4 mean 9.8 11.1 12.2 11.4 12.2 11.8

median | 10.0 : 11.0 11.0 11.5 11.0 median  11.0 13.0 13.0 13.0 13.5 13.0
D|SCUSS|ON variance  18.7 . 15.3 11.5 21.5 12.2 variance 16.7 19.1 18.3 20.8 12.8 22.4

Thecombinedtoxic effect of Cd Asand Pbwith nTiO, wasdeterminedbasedon the total chlorophyllcontent of Lemnaminor, the Daphnia
magna heartbeat rate and Tetrahymenapyriformis phagocytoticactivity tests In some casessynergistic or antagonisticeffects can be

observed Thetoxic effect of Asand Cdon D. magnawasreducedby applyingthese heavymetalstogetherwith nTiQ, while in caseof L

minor test organismnTiQ, could not reducethe toxic effect. Theinhibitory effect of Pbincreasedto 33% from 11% when testing with L

minor test organism Theconcentrationof nTiO, in the test solution highly affectsthe combinedtoxic effect. Our resultssuggestthat NPs
may influencethe bioavailability fate, andtoxicity of a toxicantto aquaticbiota. Thus,interactionsbetweenthe toxicantandorganismsare
of particularconcernfor the environmentalriskassessmendf contaminants Theexactmechanismsieedto be further discussed
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