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Toxicities of 20 kinds of water-soluble organic solvents to Vibrio-ainghaiensis sp. Q67. LIU Shu-shen'’. LIU Fang’,
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Abstract: The Q67 toxicities of 20 kinds of common water-soluble organic solvents ethanol, et al were determined using
new type fresh water luminescent bacterium, Vibrio-ginghaiensis sp. Q67 as detecting organism, appling Veritas' "
photometer. 7 kinds of organic solvents including acetonitrile, methanol, ethanol, acetone, ether, tetrahydrofuran, and
isopropanol possessed non-monotone J-type dose-effect relationship, the other 13 kinds were typical S- type dose-effect
relationship. Adopting respectively Biphasic, Logit, and Weibull nonlinear functions to carry out curve fitting, utilizing
fitted function could estimate effectively each effect concentration EC, value of organic solvent. The toxic effect of
organic solvent of different composition and structure on fresh water luminescent bacterium was different. The more the
carbon containing amount of straight chain solvent of same, the greater the toxicity.
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Table 2 Toxicities of 7 organic solvents to Q67
5 - e T 2 4 ZED ECsg
RS sl R ECi EC
0 Anin xl 2 Al h2 " (molL) (moWL) P
J1 L -0.53 0.0533 0.714 19.67 1.725 0.997 0.138 0.551 0.890 0.0507
J2 R —-0.30 0.1458 1.941 3.805 0.670 0.997 0.44]1 1.157 2.239 -0.350
I3 LB —-(0.38 0.0789 1.057 8.485 1.214 0.995 0.235 0.705 1.243 =0.0968
J4 [ -0.55 0.0322 0.601 20.16 1.656 0.990 0.107 0.447 0.802 0.0961
I5 L1k -0.42 0.0557 0.567 26.56 2.268 0.983 0.117 0.407 0.697 0.157
J6 VU 2 -0.27 0.0196 0.180 36.72 8.291 0.989 0.0491 0.113 0.206 0.687
J7 5L -0.33 0.0340 0.380 25.77 3.243 0.992  0.0855 0.234 0.454 0.343

VI A i 29 N RE A A R AR RO e L L 23 A IR~ R0 7 il 2 P 08 3 0 2 () o B AR AR 52 o 2933l Dy S0 23 49 2 1 o
AL AELAN R 2y EC i 4 die AL I A AG T 8 S pECiso A 2 BN 1 1) £ £

th# 2 7 W, J1] Biphasic A X5 7 Rl
BU AN U585 LB Z T ) R $5)>0.98,
Ao e I 1 AT 7 R B R K
D6 TR R A 2 v AT AR AL AR A A 1 O 1
— ROV S T 1 A 1) G (ZED) AR WL AR
T ZED IS, A LI AR R TR I R G50 FE A 7
Wi 7E AR E<ZED B, & i B 5 Bl A7 AL 771 3k
F1R) 398 I8 ¥ 198 K, 4 e KA S S R 32 1) 338 K

TR ol 2> A8 G A ) e o A R ) G R AR S
ANKIRRI U B A AR A, 1 B 53X — A< i [ )
FHLAEFRX R G AR KB BB E ], i
(e JE RSO /E 4R EE @ T ZED Ja, ROG TR Y
R iR 5 Bt A AL 7R B (1) 84 K o /S, 156 B U
A P 0 L P AR AT WL KT R 1 v 1) A KA B 2
) 25 T AE R 4% ) i — 0N it 2 2 s I A



%sOF 27 4%

374 b [®H 3R
iK1 & ) 5 & A & E R
“hormesis” " "> V#5424 75 0N, e 77 2 f Jt

PRLR AT G A 22 iy DU VP A7 7 26 (0 S i 25 |
b2 5 0w T AR AT AT WL A A Al B i

T BRAFRR-ROW R AR H B R WL TE AT R A L

A R 2 AR AT IR AT

AR I ECso {H FIWrFRAE,7 B HLE 7
SR K R G 1 IR Q67 (14l B P Y A
VU ZUW i > 57 P > L Tiks N > 2> B> FEE.

MR ClE. IETRE. HEE. mtne. ZBRFEE. &
B KA ME. NN-ZHSEREERG . 1-H 5E-2-nk g
B AT NON- UL e 13 R HLas AR Ot
B REIE O - R 3208 S AR Logit(L)Ek
Weibull(W) bR AT A Ze MU 15 2125 40 o (1) 40
G SRR TR T 2 AN & A R 2L,
FFEARONIR L 3). (12K 3 W% H] Logit 8¢
“@wu@ﬁMADmmLﬁﬁﬁrmmmmr
DX B 1) v A7 20 q o, e B T 5 A 13 AT L

2.2 13FPATHLE IS Y 70 a2 it 2 )R BAE 5 S SR AE 22 18] R R $45>0.98, 35 J7
SRR R . CHEE. ZBENE . £ MR ZE(RMSE))<0.06,8 540 M 1
* 3 13MANBEFTINEXEQ6THIF MM
Table 3 Toxicities of 13 organic solvents to Q67
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Fig.2 Dose-response curves of 13 organic solvents to the Q67 toxicity
— W/LBRLAE o 3801
TERDCH AR AL SR BEEAE R A LA i 7 A 1) 208 A BLES U h R . &
Yoy intEh O S ROCE P HOCRRFIX 48 BE. RNRE. ONE. R IR TR, SRR



376 o [®{ER

5B 27 %

S AZAR A, H AT G A SR B2 2 i DY
MR« MEERE . FHE . /KA S INON- 2 F O FE e
NLN- RS 208k e 1) O 2% v il m), AT I v i
SRR 25 TR, TC R 2 SR (1) 25 T A S B 1
P52 AR BB e RO T VRN P9 () B R AL T IR
R SR AT BELRS T S0 TR A 4 i 1) A% 328,
S T A0 6 6 VR R N T DA A A AR
PE 231 B8 503 R N B 4 i S5 £ 1ol I 45 ) I
T 84 565 20 JHO 1) 920 1Yk s STk Dby S BRI Ak
Yy, 608 B AT RO TR AR AN MR b 233 P 1 n s
FIVES IR B — 5 B IR 445 ) 07 4 40 i = A= 40 )
PE L, 40 0 40 B0 s B, 3 T 400 o1 ' B 1 ROk
VR B S R A4 A T N AR R B B A
BCBE T ARG R G O WEE. LBE.
N 2ok DY %0 I R S TN T R BL 7
KOG EE RIE FIALTE 5 FOR B 50, 5 RO R &
HRAEAE /D X SO AT BV I 3845 T BR R 40 i 4
B P 72 32 M AT AL 0038 N A0 S 1) [ It
N T4 T BUA R 1R 6RO

3 it

3.1 M. WEE. CRE. Wl LBk, DYEE
WRE 1 S5 A R 7 o AT ML 00 K 6 T Q67 FAY R e 4l
) 2 LA SR (1 IR ) - O 6 R B
4y LA I A0 5 0 35 s ) A 4 R 4 AR ECsofE A
TR 50 55 40 500 o A, A0 T 5 e - DY e P >
SN EES LS N> L > > RE.

3.2 ZEEy. —HIEH. ZBENE. LR,
ETEE. HEE. ke, RHNE. LW, KE
JF NGNGB S 1 - R RE-2- b g o R R
N,N- 2 F L 20 i 1 30 AT B 16 R 6 18 1 &
DA BE 1 2O L A BB ) ST N K R
FLRECso B PERRE R 25 R M FH > 81> 7K 4 >
T TR T > ik e > 0F T B > 1- L -2- ik s e i >
N,N- 3 Z k> 1R £ 16 >N, N- " FF 5 F g
Jfe> 18 B> F RS £ R

3.3  [AHLERI > 1 45k 5 X ROG TR Btk
LIP3 R dY NS N 2§ S i
TR R K A ] I 2Tk 2 > 2

S k-

(1] St MRS Fh oot A R s thlvs e 4 o (). v
FRET I I,1990,6(4):1-3.

[2]1 5 Mg, ST A, ol B KR G (Vibrie ginghaiensis
sp.-Q67) N H] T BRBEFE f dE PE I M AB WEFE (7). BREERLE
L, 1998,18(1):86-91.

(3]  GB/T15441-1995 /K i Sk dg Pk s —— ROk 4l &k (S).

(4] RICA T A PR RS A O - FR— L (). i
P i, 1994,2:273-280.

(51 ) 354 HE ST 5. Cu, Zn, Cd. Hg XFSRERIFHQ6T Hikk)
I BEPEAE HIROWEAE (3], b I EREERL42,1997,17(4):301-303.

[6]  FEL U35 SO o] 25 S SR A S i 1 B - b
FOCHR (0], N HIE%,1996,13(1):34-37.

(70 & G BIRES o6 I N R O R I AT IR A i g vk
[J]. BBE{k2%,1994,13(3):253-256.

[81 LR AT, 55 2 b B 00 s B 855 e ) o U S A e i
PRI R YA SE (). A EAE,2006,1(2):186-191.

[9]  BEu 2 il B S R i, 555 FIIBRIRRD A A5 A ik K R G 1 11

B dEYE (9], B EEH 24 4,2006,1(3):259-264.

BE 2 BRSO 2 AL I SR A o R VR 1 4

HEPE (3], AR AR HERLAER,2006,1(4):296-303.

Faust M, Altenburger R, Backhaus T, er al. Predicting the joint

[10]

(1]
algal toxicity of multi-component s-triazine mixtures at low-effect
concentrations of indiwidual toxicants [J]. Aquatic Toxicology,
2001,56:13-32.

[12] Faust M, Altenburger R, Blanck H, et al. Joint algal toxicity of 16

dissimilarly acting chemicals is predictable by the concept of

independent action [J]. Aquatic Toxicology, 2003,63:43-63.

(131 55 A7 00 A e 0 oy B A 7K A 2 b R 5 o £
M (D). Abnep AR B AR S BT T 0, 2002.

L, AT S SRR R A P (R A

(0], %At R 741, 2004,4(1):18-21.

Stebbing A R D. Tolerance and hormesis-increased resistance to

[14] E440,5

[15]
copper in hydroids linked to hormesis [J]. Marine Environmental
Research, 2002,54:805-809.

[16] Gaylor D W, Lutz W K, Conolly R B. Statistical analysis of

nonmonotonic dose-response relationships: research design and

analysis of mnasal cell proliferation in rats exposed to

formaldehyde [J]. Toxicological Sciences, 2004,77:158-164.

[17] Thayer K A, Melnick R, Burns K, ef al. Fundamental flaws of

hormesis for public health decisions [J]. Environmental Health

Perspectives, 2005,113:1271-1276.

JEGE 0% HE. A VTS A L BRI A () S RV AY (0] BR

BERpaE LR, 1987 2:2-4.

[18]

PEB I (19617, 95,13 6 A 02, 101, 3 i A
S K ICAEFRBER o I % 18 3 70 R A



