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Abstract : With the rapid development of nanotechnology and industry, a large number of nanomaterials are widely
used and eventually accumulated into the soil environment, which have become a potential threat to the stability
and functions of soil ecosystems and human health. In biosecurity and environmental toxicological assessment of
nanomaterials, the effects of soil biodiversity should be taken into consideration, and it is particularly important to
select the representative, sensitive and easily available model organisms as the experimental receptor. In order to
provide references for the seletion of tested organisms in toxicological researches of nanomaterials, the characteris-
tics of several typical soil model organisms were systematically reviewed and summarized. Besides, the different

levels of research methods were summed up according to previous researches on toxicity of nanomaterials based on
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model organisms. Meanwhile, its toxicity mechanism was explored and analyzed. The potential research focus was

further prospected finally.

Keywords: nanomaterials; model organisms; biological toxicity; Caenorhabditis elegans; earthworms
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HEABIIREE R, 7= A 5T M A iR fa R KU, 4ok
MBS EAE Y aet , © o et AR B R
EE R IR T W (el P IS QER N L1
2003 4 4 7, L EFFH LT TR AP0
WP 2004 451 A ,Masciangioli 2P 76 H & T 4K HL
AR 2h NI TR A [R]BsF , to s i 0201 S R g K By
YNGR e Il S S S B AN S PN =y |
AB TR B A Y FE B T8 . PFSRANK
AR A A i 5 RN P58 1 670 1T 52 1), X6 DR IE 40
KRBTSR , AWHER AR EEE L,

T A S g oK R R ik B PR v Y
T, WFSE AR AL X 198 26 0 1 i P A FH A B Ry O
HHGRY  BERGURA B A Y FE v R B B S
R AEY), T IR AR Z R R AR
PR AT o3 b2 | i AR A A = AR B SLRE S R
TR 25 A AR P I e R B
DI JLE  (DTES 25 VB FKOF A R AE A
AR (2) 5 T 9250 % 15 9% B0 AR H 3K I (3)
AR RS BB AVE SR RREE (4)
X R H A RO IR 2 N i B S Tk 4
PECT 0T T 98 oK b Rk A 4 2 M F 5 1 B8 A
B ) EA F5 N BT A Ok
AL Y HELAG A BRI A e AR
SERAE A R I A e A A R

ARG R B SCER A B, 358 3R G ML I 40 5 45
THEET LR A - SR A W 9K A RE R A S
PR Sk Rt T BRI A W i R e R
FRER T 4K B Wi PEHLER , FF X0 A SR A58 7 1)
N AR T R R

1 ETHmEFTEBRRAKA I ZEY R ( Toxicol-
ogy of nanomaterials to Caenorhabditis elegans )

75 BRFTL HU(C. elegans), fRIFRF5 TN EE B, J&—
Tl 2z T T AR AT B AN AR W R I A AR U A
PP B MR R A R TE R AR R E 2
i IREER /ISR Sy i Il AN (1 vl IR SR g N U P ERO S B2
SRR AT R O E s AE T SOE R AR
ik & 2 b 5 0 KLAE 1965 4 Sydney
Brenner {50 i 35 77 2 AR AR A, 2002

AF SEEA RS D S0 T Ik AU T
BEMEVEN MRS AL IR B , X A T 4 AT R I
- HEE AR

75 N RGP F8 05 1 2R 43 AR (3 90) K F
FAHHL (T ) A AR (1) 38 b 3 22 05E
RAERKE A 5 388 MR ik
TR R bR B BRI FER R AR
Fik DNA 45 RNA T4 20 i 5 7~ K 4 g J 30
o AR

TR RGO BB 43 3 Bl SR IE YK
MR TSGR R 48 K 4 B A AL 9k b
RE, F 1 RBIERGE T A FEGORAT R 75 IRk U
BEPER I,

FERR LI A 1 A2 op S R BIF 5T AT RE A5 31
REGEL—BUNEEE, T REA7 70 2t 52 i 5 M 45 L 1Y)
PRI, 0 - S8 i AL 2 RRE (AR 2 43 A R AL
JE)PT e B FR I S L A S ke BLAE A A 2B (GO)
i1t DNA 545575 S A5 58 40 i 06 T 0 40 i S 301 BEL
W B IR B T B T 4R U A AR T R
K7, GO 5 FH ML AR ROS 7=z, Je: 1 i
TERI BT AP peAh, B F S A
il GO Xif A= W PR B b A vt A 5 B E D, o el
2590 ERKPY FI 71 p38 MAPK M S 015 514 T3
I FH R AT GO B 75 B W R ; Wnt it 4 it
R Bh e 2k 22 A8 5 GO Bt RGBT &
P 8 15 2815 5 R B 3 v k2 1 R AR % GO
B i Y s Long noncoding RNAs i i+ #1754 9 24
WRRIE S R AR GO MY, AR E
W AR 7E R B ML S N5 MicroRNA. let-7 10 {5 4
2 0 b 3% ZBERRANKE (MWCNT) FEPE AR T,

AT Y] CdTe QDs % 75 i £k dt A T AU
JRT CA™ R , iR 5 NPs 75 izl B b H i iy 23
AiAT KM BT SRR B, 40 R ) B R Cd Te
QDs 7EZE HU I M 2 B ™ 4% Mn-SOD 19 3
R ) 22 3R B 2L b 3 ) T CdTe QDs X &2 ik A
(RME)iz 8l il 22 T 1Y) & B I Re I # dHEAE R
PEAH B 58 B, CdTe QDs B &AL W  # 22on 2
JL VU A0 A 4 R EE S TR VR, 520 T RMEs iz )
Mzt CdTe QDs Y& FEIERY,
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2R R YNNI E L S O &R A 7 S e )
A ROS B AR ) B T BB \DNA i)
HEMARFEIEY S, ROS A SBUER AR VK
BH BT I IE H B PO R E A, AR R
ROS 18 1 4% il S8 10 9 P e 22 DR 1) Rk 7K 224k
TE 5 NPs B VAL & 4% 3 24 ™, Luo
SFUL L Ag NPs J i 5 | AP0 I O | 2ok {A
BEMEA DNA 51007, 55 40 B 98 T2, 3 100 %) 75 T 4k
WA R, A, IR AL & R B AR A
(MT) A A1 T LA B A0 M 0 A 5545 5 i e
SE AR RHE B W R PE AL (H R E
SR I 1% 52 24k P 0 AT U Y i = EEORS )
AV RN H AT RS e AR R S P ER, W
LW RARIBEI

2 BT e 5l 89 48 2K #F 1 5 I #F 3 ( Toxicology of
nanomaterials to earthworms)

i | 2 ol A 25 R G b i DL O HE S
Wy, oA 5 3 B 1 60% ~80% , 7 T3
REBFRGETPRARERERIEN sl BR AP I
JSLRE T RS YLy REURE AR AR Ty (e A 4K P
oA SR AE BRAE SR AE R ALY BTz N
F15 G A a0 R 39S g XURS PR, B A
S BEAR Y 585 Yt n A ) e ) A A
AR IE ) 2 E 28t EBRbR E ALK & 23 (Internation-
al Organization for Standardization, ISO)#il| € , SZ 50 %
TF e i | A= ) e SR AT S A B v e S8 0 2 28 el 5 [T
SRR R AT

YRAT RO R ] ) FE R SE N 3 AR IR
T FRE K A AR BOBK M A i K P
WAL AE B o SR AE ] A0 AT MR R H
BEARN . H HTE 04 b ] GO0 P4 48 #5 A . DNA
SRR VTN R NSl R s - e I L= LV O e
SERU D 3R 2 WIF B T R [R 40 K B R X ke 5] £
BEPESC I

KA R XoF ir ] %) 75 M AL B A0 A 52 ) S
PEPT 755 ROS 741 DNA 451 45"Y 15 & fE it fifk
2 ONEE AR IRE b 04) B5URR B AN R AR [ A B
GEARI, w5105 Gy Wy 0 1] REAT A RT RE HE BT R Y
VSR ANFET R AR BB ) B U AR
T PR | R R R R R A SRR A R i
[136E AT S 7 A 4 8 P 5 o i 1) A o b il g O v
(ISO,2005) % A, e 7 e W14 Ry B A= WU 7E 75 e
TSV T RA ) R,

3 ETHMEXEWHBAKSRIFEH R (Toxi-
cology of nanomaterials to other model creature)
3.1 Bk

Bk 1 (springtails 5 Collembolans) X F% 5 F& H |
JEAE L ORGEE HAE R SRR AN S W AR RR R )T
20— ICEMET R sh W, AE I A W Y 1 SRR B
H HME TR R RS T8 A S R G 13
TEZEMEY ) WP EZA Folsomia candr-
da Fll Orchesella cincta %5 , H. Bk . Folsomia candida
M)z A KRR, 5 Tk s N TSR,
Xt 39875 Ye k5 MU, Folsomia candida = 2585 1
MATTIL(ISO, 1999) 79 B FH Bkt 6 75 Gt - S kA7 1
STEEEN AL T BRI

Tourinho Z8'“'#ff 5¥ & B CeO, NPs %I Folsomia
candida W) 17 1% FVE B A AR 52, 7E = Wk
6 400 mg-kg"' F,ZnO NPs A 50 Bk d (il 77 7% | 2
B, AR B B A 52 64052 1, 30 nm A1 200 nm ZnO
MR LT 22 519 ) Ul BB AR KNI A B B
EAY RN, B ZnO NPs B A 8% 5 1 1l B2
I FEE RN EZ N E . ZnO NPs X A5 H 20
BEF pH RYHG IR, EC, (6 pH {E A LS I
B, Bk A R FE AR ik 673 mg- kg (Y Ag
NPs T 28 d J& B 415 9K 150 A L5 3] gk o 1) 2 A7 i 3¢
B S i (ELIR AR 1) R 5 2 el e ST o B —
FEFZIR S AR AT BV 7 R AR
o, BT EE 2R,
3.2 R

T HL(Porcellio) & F% B 1E A BB 75 N 4L 46, J&
THFEPT 1R 5% 2 Bl ow B M
e A I Pl A TR A R 2R S H A Tz,
3N THLRATEY 2, 02 A MUK I B 22501
Ho HBEE R FREL X PR HUSvE L
ATV S B IR 3 v

Novak %558 120 5 1A 7 P DUt an 4 2 2% K
A A AR E A 1.000,2 000 mg - kg™ 44K
TiO, Xl B A I3 d A1 7 d)FHEII(14 d AT 28 d)
ACFIFET R B 5200, TEIRE 268 T49°K Tio, 3,
7,14 5028 d BA MR E IR, RIVA 56
T, E LW 87251k, Drobne Z° 1 & BLAE 1 000
mg-kg" 13 000 mg-kg"' 44K TiO, 7% F& i, 1] d 1)
FEIE R SRR AR SR WA 8L, (HIETEROW AR A
T EA A —FER &I, Jemee SR & A BN
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38 A% F O ¥ W 135
K TiO, X ) HUTH A A rp 2 480 Ak Ui (CAT) LA i 2
HRR-S-55 % il (GST)AEHT A i Y 3 14 LA 7] 2t 44t
2% X HR ( References) :

PETT S , e e B FNIR VR B2 i) CAT i GST & 7
B TR, B S5 9 BE (1~ 1 000 mg - kg™ )i A
R TE VLR A B ER TR B g K R
B H T fb 20 R RS ™ EE AN AR L W5 R B AN i
5 ARG P T B AFTE ™ RS — 21
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