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Fig.1 The growth curve of Tetrahymena thermophila
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Fig.2 Photos of Tetrahymena thermophila after incubation with MWNTS at 24 h (a) and 48 h (b) respectively

A 3 RIEEN 100 pg/mL, iz 100 kGy B y
SEFREBN TR, WEERARB RN
KEXERREYBRINZER, WEFTR, BRIk
BREGM T AR E G T R R E YR
BRI, D-MWNTs 3 PR A KA B B #
HIYER, S5HtHIR G-MWNTs U gB {2 Pulk i
AR, TIREBIEBACE R RS AEKA NS
R AE R

350

Viability / %

12 24 36 48
Time /h

Fig.3 Comparison with bioactivity to Tetrahymena pyriformis
among MWNTs, D-MWNTS, and G-MWNTS at differ-
ent time. The dose of particles is 100 pg-mL". Results
are X xs of triplicate experiments (P<0.05)
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Fig4 Comparison with promotion to Tetrahymena pyriformis
among the different glucosamine content of G-MWNTS
at different time. The dose of G-MWNTs is 100pg-mL"".
Results are x +s of triplicate experiments (P<0.05)
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Fig.5 Comparison with toxicit;im:(;hTetmhymena pyriformis
among the different decylamine content of D-MWNTSs
at different time. The dose of D-MWNTs is 100ug-ml™.
Results are x +s of triplicate experiments (P<0.05)
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Bio-effect of modified multi-wall carbon nanotubes on Tetrahymena pyriformis

GUO Jinxue'? XIN Xuegiong' ZHU Ying? LI Wenxin®
!(College of Chemistry and Molecular Engineer, Qingdao University of Science and Technology, Qingdao 266042, China)
2(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

ABSTRACT Multi-walled carbon nanotubes (MWNTSs) irradiated with y-rays were chemically modifified with
glucosamine and decylamine, respectively. The cytotoxicity of Tetrahymena pyriformis exposured to irradiated
MWNTs, MWNTs modifyed with glucosamine and decylamine (denoted by G-MWNTSs and D-MWNTs) was carried
out. The results indicated that MWNTs modified with different functional groups exhibited different bioactivity to
Tetrahymena pyriformis. D-MWNTs showed agignificant toxicity to Tetrahymena pyriformis, and the viability of
cells reduced to 46.2%. And G-MWNTs promoted significantly the growth of cells, with the viability being up to
308%. More interestingly, it was shown that the toxicity and bioactivity of modified MWNTS to cells was changed

along with the contents of functional groups bound on the surface of MWNTSs. The studies may supply a possible

strategy for enhancing or reducing the toxicity of MWNTS to meet certain applications in biological and medical field.
KEYWORDS Multi-walled carbon nanotubes (MWNTS), y-rays, Modification, Toxicity, Tetrahymena pyriformis
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