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Cytotoxicity of trichloroethylene, perchloroethylene and dichloroethylene on human keratinocytes
ZHOU Chengfan DING Rui. SHEN Tong, TU Dengyun ZHU Qi-xing
( Center of Toxicology, School of Public Health.  Anhui Medical University, Hefei 230032 China)

Abstract: Objective To investigate the cytotoxicity of trichlowethylene (TCE), perchlowethylene (PCE) and dichlowethylene
(DCE) on human keratinocytes (KC) and its time-dose-effect relationship (TDER). Method Using 50% neutral red uptake test
(NRso) and lactate dehydrogenase (LDH) release assay to study the cytotoxicity of TCE, PCE  DCE on human KC and their TDER.
Result TCE, PCE and DCE all could inhibit the uptake ability of human KC to neutral red the NRg was 4 53 mmol/L.2 16 mmol/ L
and 5 57 mmol/ I, respectively. IDH release assay also showed that the release rate of IDH increased with the increase of
concentration of TCE, PCE  DCE and incubation time. Condusion TCE, PCE and DCE could prwoduce cytotoxicity on human KC that
might be related to their damage effect on cell membrane of KC.

Key words: Trichloroethy lene; Perchlowethylene;  Dichlorcethylene;  Keratinocyte;  Cytotoxi city

(trichloroethylene, TCE). . KC ,
( perchloroethylene, PCE ) (L 1- 80%% , . N
dichloroethylene, DCE) ; KC .
3 . TCE PCE N N .
. . . ) KC .
N ; DCE )
. TCE. PCE  DCE N . o
. [1~4 (neutral red uptake, NRU ) (lactate
, . dehydrogenase, TDH ) . TCE. PCE
\ 15, TCE DCE  KC - :
(allergic contact dermatitis, ACD) °

(irritant contact dermatitis,

cotd, ACD  1ICD . L
(keratinogytes KC ) TCE. PCE DCE ( . 98.6%).
(Monoclonal Anti-Pan Cytokeratin) ~ Sigma
. 20040927 . 2004— 11— 10 » DMEM Keratinocyte-SFM
(03043801); (Cat. No. 17005) Gibco s

(2003KJ036ZD)

(1981—), . . , s kG



Chinese J Ind Med Apr 2005 Vol. 18 No. 2 77 -

2005 4 18 2
(neutral red, NR) Sigma )
LDH
1.2 KC
0.25%
1, 1eG
) 3
, 10% DM EM
5%C02. 37 C 60 mm ; 2~3
d 1. 80%% . s 2X
10°/ 24 ,
Keratinocyte-SFM , 2~34d
1, 80%%
1.3 NRU
NRU (standard
operating procedure, SOP) TCE. PCE  DCE
KC ", KC 20X 107/
24 ) Keratinocyte-
SFM 7T 3d 4, 0. 0.01.
0.0316. 0.1. 0.316. 1. 3.16. 10. 31.6 mmol/L
TCE. PCE 0. 0.1. 0.215. 0.464. 1.0. 215.
4.64. 10. 21.5mmol/L. DCE , TCE.
PCE DCE (
199). (sodium
lauryl sulphate, SIS ). 1%
Keratinocyte-SFM .
s 8 . 48 h
, 5410 ° NR
Keratinocyte-SFM , 3 h,
NR s PBS 2,
0.5% 1%CaCl 2 min, 0.2
ml 1% /0% N 20 min,
NR , 540 nm
oD ),
% (NRU) = opX 1%
1.4 IDH
NRU , 1710 NRso ¢ 0.5

mmol/ L. TCE. 0.2 mmol/LPCE 0. 7 mmol/L DCE)

TCE. PCE DCE KC LDH
0.125. 0.25. 0.5. 1. 0. 2.0 mmol/L  TCE
0.1..0.2, 04, .08 mmol/L PCE

0.05.
0. 175,

0.35. 0.7. 1.4, 2 8 mmol/L.  DCE

KC1. 2. 3. 4h . 8 ,
, LDH . 1%
) Keratinocyte-SFM
. LDH :
(Y%O)=[IbDH /{dDH +IDH )] X
100%
1.5
SPSS10. 0 s Excel
NRsos t
. P=
0. 05.
2
16
KC ,
95% KC,
21 TCE. PCE DCE
NRU 0. 0.01. 0 0316. O 1.

0.316. 1. 3.16. 10. 31.6 mmol/L TCE. PCE SIS,
0. 0.1. 0.215. 0.464. 1.0. 2 15. 4 64. 10. 21.5

mmol/ L. DCE 48 h , KC
s C 1A, B) TCE. PCE. DCE
SIS s
1201
—~ —i— TCE
&£ 100 —— PCE
E w0l —®—5L§
g
‘B &0
>
R
g‘ 20
0 e o
0 0010031601 0316 1 3.16 10 31.6
Concentmtion{mmol/L)
1A TCE. PCE

SIS

, DCE. TCE. PCE NR
(50% neutral red uptake, NRso)
5.57 mmol/L. 453 mmol/L. 2 16 mmol/L; SIS
NRso 0.28 mmol/ L, NRU
(0.24 ~ 0.40 mmol/ L)
oD,



© 78 ° 2005 18 2 Chinese J Ind Med  Apr 2005, Vol. 18 No. 2
120 0.7 mmol/ L, 3h ,
& 100 } LDH (P<
Tl 0.05);  DCE L4 mmol/L 2 8 mmol/I,
8 2h , LDH
B s (P<0.05).
g 3
o { , TCE. PCE  DCE
(J —— e )
0 0.10.2150.464 1.0 2.15 4.64 10 21.5
Concentration(mmol/L) ’ [‘q
1B DCE T Y
, T IV
1 NRU DCE. TCE  PCE KC NRyg
NRy, (mmol/ L) 95%Cl I Ke ,
DCE 557 3.26~7. 88 KC
TCE 453 392~5 13 [10-12],
PCE 216 1.27~3 07
SIS 02 0.20~0. 36
22 TCE. PCE DCE LDH NRU Borenfieund ~ Puemer ',
LDH 0. 125. 0.25. 0.5. R
1.0. 2 0 mmol/ L TCE 1. 2. 3. 4h , NR
KC , BAIB /¢ 3T3 KC (normal
LDH human keratinocyte,  NHK ) NRU ICCVAM.
s TCE NTP  NICEATM
s TCE 0. 125 mmol/L 0. 25 mmol/ R
L. 3h , LDH s
(P<<0. 065); TCE TCE. PCE DCE KC .
0.5 mmol/L. 1. O mmol/L 2 0 mmol/L, NRU , TCE. PCE  DCE
2h s LDH 48 h , TCE. PCE
(P<<0.05). DCE KC , KC
0.05. 0.1. 0.2, 0.4. 0. 8 mmol/L PCE 3 , 3
1. 2. 3. 4h , KC .
LDH . s DCE. TCE. PCE SIS NRso
) PCE s PCE 5.57 mmol/L. 4.53 mmol/L. 2 16 mmol/L 0. 28
0. 1 mmol/L. 0.2 mmol/L, 3h mmol/ L, PCE
) LDH =>TCE> DCE,
(P<<0.05); PCE 0.4 mmol/L 08 s
mmol/ L, 2h , LDH
(P<<0.05). LDH ,
0.175. 0.35. 0.7. 1L 4. 2.8 mmol/L DCE , 2, 4
1. 2. 3. 4h , s
LDH o LDH s
s DCE s DCE LDH LDH



2005 4 18 2

Chinese J Ind Med Apr 2005 Vol. 18 No. 2 19 -

[ 14, 15]

. lash LDH
TCE F34 ,
TCE. PCE - -
o TCE PCE
. ) LDH
TCE. PCE DCE KC -
- , TCE. PCE  DCE
KC LDH R
, TCE 0. 125 mmol/ L. PCE
0. 1 mmol/L.  DCE 0.7 mmol/ LL
3h , LDH
; TCE 0. 5mmol/L. PCE
0. 4 mmol/L.  DCE 1.4 nmol/ LL
2h , LDH
) Lash ,
TCE. PCE DCE KC )

b

[ 1] Stewart BW. Trchlowethylene and cancer: a carcinogen on trial [J] .
Med J Awst. 2001, 174 (5). 244-247.

[2] Mundt KA, Bik T. Burch MT. Critical review of the epidemiological
literature on occupational exposure to perchlowethylene and cancer [ J] .
Int Arch Occup Environ Health, 2003 76 (7). 473-491.

[3] Forkert PG. Mechanisms of 1,
lung and liver [ J] . Drug Metab Revw 2001,

[4] Lee CC, Bhandari JC; Winston JM,
chloride and vinylidene chloride [ ]J] .
(D. 1530.

[5] Nakajima T,

I-dichbrethykne-induced ¢ totoxicity in
3B (D: 4980

et al. Carcinogenicity of vinyl
JToxicol Enviton Health, 1978, 4
et al. Generalized skin

Yamanoshita O, Kamijima M,

[9

[ 10]

[11]

[12]

[ 13]

[14]

[15]

reactions in relation to trichloroethylene exposure: a reviewv from the
viewpoint of drug-metabolizing enzymeq| J| . J Occup Health, 2003, 45( 1)
& 14.
s s s 19
[Jy. , 199, 26 (4). 27-28.

’ ’ s

/N 2003, 38 (6): 415
418.
NIH Publication No:  01-4500. Guidance Document on Using In Vitro Data
to Edimate In Vivo Starting Doses for A cute Toxicity [ ] .
[J. , 2002, 29 (3). 2-3

Le M, Schakwik J,
differentiation following mild imitation by sodium dodecyl sulphate [ J] .
Arch Dematol Ress 196 28 (1D: 684-690.

Akdis M, Schmid-Grendelmeier P,

Siegenthaler G, et al. Changes in keratinocyte

Trautmann A, et al. Targeting

keratinocyte apoptosis in the treatment of atopic dematitis and allergic
contact dematitis [ J] . J Allergy Clin Immunol, 2001, 108 (5). 839-
846.

Trautmann A, Altznaver F, Akdis M, et al. The differential fate of
cadherins during T-cell-induced keratinocyte apoptosis leads to spongiosis
2001, 117 (4):

in eczematous demnatitis [ J] . J Invest Demmatol,
927-934.
Borenfreund E  Puerner JA. Toxicity

determined in vitro by

morphobgical alterations and neutral red absorption [ J] . Toxicology
1985, 24 119-124

Lash TH, Qian W, Put DA,

Lett,
et al. Renal and hepatic toxicity of
trichloroethylene and its glitathione-derived metabolites in rats and mice:
sex speciesw and tissue-dependent differences [ J] . J Phammacol Exp
Ther, 2001, 297 (D. 155164

Lash [H, Qian W, Putt DA,
and S~ (1, 2, 2-uichloovinyD) glutathione in rats and mice: sex-and
2002, 179

et al. Renal toxicity of perchloroethylene

species-dependent differences [J] . Toxicol Appl Phamacol,
(3): 163-171.

(4% 75 1) \
HSP90 3 .
BaP .
BaP .
. \ \ BaP

[

pyrene in the rat [J] . J Toxicol Environ Health,

(2

[3

David Moix  Andre Viau, Th Chu, et al. Phamacokinetics of Benzd a]

1998, 53: 507-530.

Tang Y, Donrelly KC, Tiffany-Castiglioni E, et al. Neumwtoxicity of
polycyclic aromatic hydrocarbons and simple chemical mixtures [ J]. J
Toxiwl Envion Healh A, 2003 66 (1): 919-940.
) ) PR [a]
[J- , 2002,
20 (4): 296-299.
) ) . [a]
70 DNA [J].
, 2000, 18 321-323.
, . s . | a
70 [J]. ,

2003 32: 9294



