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Abstract:

[Background] Occupational exposure to trichloroethylene (TCE) is a major cause of dermatitis;
however, whether its metabolites are involved in the development of the disease is unclear.

[Objective] This study aims to evaluate the sensitization of trichloroacetic acid and trichloroethanol,
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and to investigate their roles in the TCE-induced hypersensitive dermatitis (TIHD).

[Methods] Human myeloid leukemia mononuclear cells (THP-1) were cultured in vitro and exposed to trichloroacetic acid or trichloroethanol at
0, 0.5, 1.0, 2.0, and 4.0mmol-L?, respectively. Interleukin-8 (IL-8) was detected by ELISA; inducible nitric oxide synthase (iNOS) was detected by
Western blotting. A total of 57 individuals participated in a population-based study, including a TCE non-exposure control group, a TCE exposure
group, a TIHD admitted group, and a TIHD discharged group. Peripheral blood mononuclear cells were separated by lymphocyte isolation
solution and exposed to 0.5 and 2.0 mmol-L™ trichloroacetic acid or trichloroethanol. Their survival rates were estimated by CCK-8.

[Results] The toxicity of trichloroacetic acid or trichloroethanol on THP-1 cells increased in a dose-dependent manner, and the IL-8 levels
in THP-1 cells also increased gradually with the increase of exposure dose in a dose-dependent manner (P<0.05). Compared with the
control group, the IL-8 levels increased by 116.30%, 176.08%, and 541.18% in the 1.0, 2.0, and 4.0 mmol-L™ trichloroacetic acid groups and
by 176.08%, 366.70%, and 670.48% in the 1.0, 2.0, and 4.0 mmol-L™ trichloroethanol groups, respectively (P<0.05). The results of Western
blotting indicated that compared with the control group, the iNOS levels in the 1.0, 2.0, and 4.0 mmol-L™ trichloroacetic acid groups
increased by 93.73%, 87.08%, and 238.06% (P<0.05), and the levels in the 1.0, 2.0, and 4.0 mmol-L™ trichloroethanol groups increased by
95.99%, 486.29%, and 735.72% (P <0.05), respectively. In the population-based study, compared with the non-exposure control group,
the survival rates of peripheral blood mononuclear cells exposed to 0.5 and 2 mmol-L™ trichloroacetic acid increased by 5.81% and 5.64%
in the discharged group (P<0.05), while no cell proliferation was found after trichloroethanol treatment in the discharged group (P<0.05);
the survival rates of peripheral blood mononuclear cells after trichloroacetic acid or trichloroethanol treatment in the TCE exposure group
and the TIHD admitted group showed no significant differences with the non-exposure control group (P<0.05). These results illustrated
the presence of trichloroacetic acid antigen-specific mononuclear cells in peripheral blood in the discharged patients.

[Conclusion] Both trichloroacetic acid and trichloroethanol could induce cellular sensitization, and trichloroacetic acid may be involved in

the development of TIHD as an allergen.
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BRAMRBRFEEIRME. ARIEX=ZRZERIER
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1 WR5FE
1.1 EFERAFIRNZE

=R B, =8 Z . DMSO (Sigma, =[H) ;
RPMI 1640 BZFrEL. BB, BB & -5 £ (Gibco,
EE) ; BIIA INOS ZFEEHUA (Abcam, Z[EH) ; LU
EFmENA QtRPEZEHEAF, PE) ; a8t FELR
FidF & (Santa Cruz, EEH) ; DCEBME XTI &
BSHR{Y (Bio-Rad, £[E) ; RREE. FEE. BIXR. B
BREAFTIYREFRF
1.2 {A5MERRSELE
1.2.1 4RI THP-1 4RI FHEEFERF 5
BEEF A O BEHIEE 10%~15% (FFRH K,
E9HEE) B MEMI%»ESER-HEENTEIE
FrE, F37°C. 5% CO,IEFFPIEF THP-1HRE, &
bR 24 h MBS, FHRKE X EHRBEMATT
80% E BT, HITHARE A,
1.2.2 THP-14HRETF/EZEMIN B CCK-8 AWM E
IR PR RT FSE R, AR THP-1AMREE AR
2x10° 1 -mLY, 3§ 2x10° > THP-1 4 A 12 7 F 96 FL 1k
A, HIREEL3INTFT, RETHA. WRAK
Zs, F37°C. 5% CO, IBFFMFIETF 44 ho BFLION
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10 uL CCK-8, HKLEEEFT 4h, 1R B FEIR{SUR K /450 nm
WMEFLXEE (D) &, RRAK | AAREXNER
K= (Dpsa-Deaa) / (Duma-Dega) x100%, ITEAR
EIRE =R BN =82 BN MmEERNMm,
1.2.3 THP-14HfR 1L RAMKNI FAREEFER
AT E H5x10° D -mL?t, B 2mL4ARE B iR iEH
F e FLIRH ; RIBCER [6] IREFM MBI L EYIRIK
BRMKE=R BRI =R ZENRSFIEHN o,
0.5. 1.0« 2.0« 4.0mmol-L?, FREHIKE 3 NFIT
fL, BF4shfE, D EME EFMME, FIEHEE
BRI IL-8 RAKTE, FIAAMIRNEERHTT
Western blotting #2:31l,

1.2.4 THP-14AAEAINOS FRIXBIIN EPRENE
AR 2mL PBSE A3 G, N 250 uL BYRIPA
HRK, RGBS, KEFEDHEEE2h, 14000xg B
15min B EFENEEH. BHAEHTEWEN 35 ug,
FH5ox EHERRIREA 1L AES, Bl i
RFRAEFR 920 uL, 100°CIKA NI H 10 mino ECH 10%
BYEERS, DO 5 uL B9%E H marker #1 10 uL B9 Z 2012 4H
EH, 60VEX1h G5 990~110V 4L Bk 1~2h ;
250mA % fE 2.5h, FESERE, PVDF R/R/EF 10~15mL
IxTBST H¥ERZE K 10 minx3 0% 5 FA 5% BRBE 4 78R
728 PVDFE, ZEBEF 1h ; #HELLH 1 1 500 B9iNOS
MEaCkBEBREIRAEIL 12h, E L PVDF R
10 minx3 X, LA 115000 LbBIFERE i, =REE 1h
&, IKFHERRIEE PVDF FE 10 minx3 Ro TINKLE R H
RFNBRIET, LAB-actin IS, K FH Image pro plus 6.0
R HITIRE Do
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1.3.1 M RIEERE HRXRESTA, P R44E,
JEEANTERAR © 20 A, IEFRIIER AL R BA APl
FREBEREARSEROTESTETENERILTA, 9%
Eid =R 2, HRREREBNATIEME R
BYRSERE ; EMITERA [ 20 A, RS EAIEZEE
B THiEf =R ZIEERERVERELIA, HRAY
BYE 8 E ; HwAIAE - H17 A, %E3F 2008—2010 F
FERYIE IR RBA AP HIT/AITINTIHD B, 197
2 HR GBZ 185—2006 (R =R BA L IERE K12
U ARIE ) IRERFIZ BRG], BERM=R 2 /i,
ERRESE] BT 3N, F430d, HiREMAY)
BYESE, kmai2 ABNEAYMIRESE ; HEF10A
[EEESAIT, AINBRRAIA, S7ANBZRERE
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EMERMNARERETEMEBKMSmL, 1110
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MEHEE, A2 EEFREPBSIES, 300xg B il
10min g, WEITUEBINIMNE M NMZAME, BEE
10% BR 4 7B F 1% W e £ 1SRG R A, 18
T AR ET 1x10° D -mL* $EF0F 96 FLAR, TON
0.5mmol-L*Fl2mmol- L' =R BN =8 2ERE,
BT 37°C. 5%CO,IBF M IBFF 44h, KONAMRTE
X, HiER“1.2.2%
1.4 FitFESH
ILSMIBATEESHHEMAETY, RKAR
RN Z AR I F AL (Kruskal-
Wallis %) #H{TLLER, EFIBRA M (Min, Max) R7Ro
HMRFEESHHMAET NS, REAESH
LbEs, (AiElEbERR A LSD 7%, BUIER A xts ®imo FIE
FITRRILII R INMICLE, 107K AE a=0.05,

2 2

2.1 THP-14ARESCISLER

2.1.1 THP-14HREAEXIZ &R IL-8HIFREKTE 5
STERLAAELL, 0.5 mmol L' =R 2B =2 2 EH 4
REEREBIEM, BERTHAITFERX (P>0.05) ;
1.0mmol-L* U EFIEE, BE=S BRI =82
RERIEI, ARFERZFMEFR ; IL-8 RAKFEZH
g%, RMAFNEERFIE 39P,<0.05), WK 1,
2.1.2 THP-14HAEINOS BYFRIAKT SXtiRAMLL,
0.5mmol ' =R BN =R LEAHINOSKREAZEER
THITFEX (P>0.05) ; lBERBREES, 1.0,
2.0, 4.0mmol-L* = & Z R 4A iNOS BY TR 3K 7K T 53 &)
1 = 93.73%. 87.08%. 238.06% (P<0.05), 1.0. 2.0.
4.0mmol-L* =R ZEZAHINOS F KA K F 73 518 =
95.99%. 486.29%. 735.72% (P<0.05) ; 18 1.0 mmol-L*
M 2.0mmol-L' =R ZERF ML IELE 7 8] INOS FRiA K
FESTHAITFERNX (P>0.05), WE 1,
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R1 FRARE=ZSZBM=SZEXMMEEFEIEMIL-8
BRI (n=3)
Table 1 Effects of different concentrations of trichloroacetic acid
and trichloroethanol on cell survival rates and IL-8 (n=3)

2.2 ERMLiEfim A\ B¥RORR IT4S

221 HIAWZ—RIEN SEHRRTRERS
W2, Hrh, MY BAN T =S 2 FiEse,
1% il X BB 40 S 35 & ik T 1% 9 (466.09+280.65) d, A\
Bre 7% 19 4B A0 HH B s 5 4B B9 SF 39 45 i T 99 31 4
(32.00£19.81) . (29.17+10.82) do

&2 2008—2010 FRINTHERLFHBAEBTEAFRIT R
HARZHR
Table 2 General information of participants from Shenzhen
Preventive and Treatment Center for Occupational Diseases in

FIRAT/ =5 ZF (Trichloroacetic acid) =5 ZE (Trichloroethanol)
mmol-L™" SEER /9 SEZ fo4

D(ose grou;/ Suﬁi/vﬁafaie//% IL-8/ (fnm°|‘Lrl) Suﬁl\/ﬁai{:/% I8/ <,""m°"“)
(mmol-LY) Gss) M (Min, Max) Ges) M (Min, Max)

0 100£0.00  18.77 (15.13, 26.65) 100£0.00  18.77 (15.13, 26.65)

0.5 104484593  24.53 (15.13, 31.50) 102.0242.41  26.04 (15.13, 60.01)

1.0 92.43+2.87  40.60 (24.22, 60.01) ~ 92.04+5.85  51.82 (33.93, 126.72)

2.0 79.46+2.79°  51.82 (23.01, 74.56) 82.04+2.82°  87.60 (48.48, 303.82) ~

40 65974503 12035 (5819, 34021) 68.60+4.06 144.62 (61.83, 340.21)

r -0.875" 0.596" -0.921° 0.639"

F () 33.720 17.527 12.933 20.025

P <0.001 0.002 0.011 <0.001

[E] * : 533884H (Ommol-L?) #8LL, P<0.05 ; # : P<0.05,

[Note] *: Compared with the control group (0mmol-L*?), P<0.05; #: P<0.05.

=828/ (mmol-L") =828/ (mmol-L?)
Trichloroethanol/ (mmol-L?)  Trichloroacetic acid/ (mmol-L*)
0 0.5 1.0 20 4.0 0.5 1.0 2.0 4.0

£ S
pactin gl Gl b e O
» 10
o * o
E 3 [10.5mmol-L*
] . [J1.0mmol-L?
X s [2.0mmol-L*
3 6 [ 4.0mmol-L?!
=8
< 9
s :
v o
% [} L * *
g M=l —[1l
3 L ‘

=& ZEZ(Trichloroethanol) =& Z E&(Trichloroacetic acid)

CH] A : BBIKE ; B @ INOSHEXIRIAE ; » | S¥IBRLAMLL, P<0.05,
[Note] A: Electrophoresis image; B: Relative expression of iNOS; *: Compared
with the control group, P<0.05.
1 FEEREZ XY THP-1 41 iINOS FRiXKFHIR IR
Figure 1 Effects of different concentrations of trichloroacetic acid
and trichloroethanol on iNOS expression in THP-1 cells

2008—2010
47 (Number T4 /d
A#( ) ) }%ﬁiﬂ‘_ %/
251 Age/years Working years
Group E I z g _r of exposure/d
Total Male Female (xts) (xts)
= JHBZ]
i 13 7 26.3+4.35 0
Non-exposure control group
JHBZ
SRR IRA 20 14 6 22.9545.98 466.09+280.65
Exposure control group
i Al
)\ﬁn,ﬁm'ﬂ 10 5 5 23.90+7.46 32.00+£19.81
Admitted group
2 {54
H:F[‘;Jﬁﬁ],ﬁ 7 2 5 26.86+7.07 29.17+10.82
Discharged group

222 MARXZRINEMEBENZABILTERENNT L
ZAANBIINEAME N ZARENMARERE=82Z
BN =R CEAEE, SKRESAMEELL, ZALHM
FEEYERE (P<0.05), 53FEMMXTERLAELL, 0.5,
2.0mmol-L' =R BMMRSE, bR fEAmRE
SERD P NN 5.81% F15.64% (P<0.05) ; MiEAaXTEE
H. NBTRGIANAREFEIRERTRITERX (P>
0.05) . 4 £ AB$SMNE M B MZAAELZ 0.5, 2.0 mmol-L*
=RZEAEBEENARFEERERTRITERX (P>
0.05), %R 30

R3 FRAKRE=ZFZEBM=S ZEXINE M2 MEARFEIERNFM (xts)
Table 3 Effects of different concentrations of trichloroacetic acid and trichloroethanol on survival rate of peripheral blood
mononuclear cells (x+s)

BT (Unit) © %

483! (Group)

¥ (Number)  REEITER (Control)

=28 (Trichloroacetic acid) =S ZE (Trichloroethanol)

0.5mmol-L" 2.0mmol-L* 0.5mmol-L” 2.0mmol-L*
JEiEABTHRZE (Non-exposure control group) 20 100.0040.00 83.13+6.19" 71.6744.97 85.47+5.32" 73.5345.94"
$EAITEBLH (Exposure group) 20 100.00£0.00 83.22+3.74" 73.18+3.61" 85.26+4.43" 75.80+5.94
NB2sfI4R (Admitted group) 10 100.00£0.00 82.17+4.60" 69.56+4.42" 84.35+6.23" 74.98+5.81"
HPess IR (Discharged group) 7 100.00+0.00 88.9445.50" 77.3146.05™ 86.97+3.03" 77.3945.86"
F — — 2.937 4315 0.386 0.914
P — — 0.042 0.009 0.764 0.440

DE] * : 5RESIIEEMELL, P<0.05; a | SIHEAXIERLALL, P=0.012 ; b : SIFZFMITIRLAMELL, P=0.007,

[Note] *: Compared with the control group, P<0.05; a: Compared with the non-exposure control group, P=0.012; b: Compared with the non-exposure

control group, P=0.007.
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=R ZEER e 25 TIHD BIEERR 72, ZRBf5
SERRP ZRZEMETHD 2RI IER, KIFEK
WEEN ;, BE=RZERTHETHD AR EFRAIER
HBBEN H IR

SHEBHBENCFEYREB(EH THP-1 AR S
RARBE T, 5190 1-8. IL-1B AEIFEARF -0 5,
0 THP-1 AR KT 2N A FRIE. 8/ hD FHF
MIRVEERME Y, HBEERBME L EYBIER T THP-1
HRE IL-8 B FRIAKTFIE 10, H I IL-8 7 IA /9 2 THP-1
MR A SMNOIE L FE Y BEE NN EE R E ISR 1%
tesh, MAEEHRBRES T ol LUEHE iNoS BIRIK,
TEiNOS BYEER TMEHNERBEBRAERI NO, &
5 RELIE, SIVRERL TG 01, iNOSTERNO &
MRS iR EENRIRE, MNON~E, E—EF
E_ERFAUENCEYBBMENNTTEIET. &
MARLERKA  BE=82ZKR. =RIEXREEM,
IL-8 FIAIKFIE NN, F H THP-1 4AAE iINOS Rk K F1E
m, ZEE5 -8 THEHE—2 (P<0.05), LRSS
LRERYPUMRT ZRCBM=K2EHAEH
BBES .

SRALBEBBEBEERITIRE  FRIREM
AR, FEIRED, KEMREFEEREY
5WREEEERTRESY), IERAEERER
M ENE, TEMEENEREBRTRZEH
FEIRAUINT, #HMmieE THERREIEES b, F15
VUERIEIZ THE AR AZIEN ; L dER, Hi
AR IEMAERIER, 1212 THEBAMEN A
R THE4R, SIRVARZENE Y, B, FH
TURRE S TR B A NN EMEE R
B IRMRY A CLIE M B 4R A 5% 1k SO0 A0 B2 BR B3 G SE
B, NRIE=Ra BN =S ZERTETIHD T2
RAEEHESIER, AARREUHEARE LG
M=RKBEM=RIEN =R IFEER IR E A

ERBEABINA M TIHEAEAILIERE DRI, 45
REW : B FIFZAITERA, HETHRGIA, »EH
SPEMBNMZARS = RO BRHIEF, AREFEEELE
F, B REBEERATREFEE =S CBRNRIFERENT
MELME, YXRMAEEIEMEREFTE=RD
FREY, THHRE R 41858 ; MABURTT AMEEFERL
BAE T, ATRERE N EBENRG, /&7 THD &)
(WER B ER) XN ENRRNEEE —ENINE
ER ; ABEBHRERERER, AYINANRREID
FIERIRES, FEIF SRR AN BETB IR
M H SR,

ItE4h, Huang & ¢ S A3 57 B B M 158 36 X9 B8R 33
T, &I 194 TIHD BRERHIH, X3 0.05%. 0.5%
#5.0% = 8 22BN = FE 14 89 LE 2 53 51 9 52.6%-
73.7%- 89.5% ; 5.0% = 8 Z B& BA 1% = /9 47.4%, 0.5%
=R BRI AR ; Watanabe F5 R I =
KB, —ZRZIIEES | TIHD BE KB NG X1
BRI, L EASH A M B4R (L SEIO A Sk IRIE RY
PRI ER, AALUAAN=ZS 2B S5 THD A
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