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TNFR2 55 L S0 B St PENF B 510 X R 95

(7B VAR 1

WE BB WE =4 2% ( TCE) B/ BUWFIEN TNFR2
FIRMEOL, T TNFR2 5 e M i G 2 M 6 R
& 21 H SPF 2t BALB/c /N6 ~ 8 JEIIS , BEAILKS:
HAaRzs g A5 B R IR4L(5 H) ,TCE 43 4]
(11 K 57 TCE S/ R AL, 5677 /N BT 37 ek 30
RIPFA, PP KT 1 432k TCE Bl d , )R 2 o0 A 30 .
FETR 5 S35 A FE /)N B, Fi CHIR Bk A0, 900 5 1L 975 A 2 A 9
H& 45 ALT F1 AST; BCH /s BT IR i B A 55 90 |, HE % €2, 300
/N e B 28 B0, S e 4l 414k 2% ( THC) 75 Ml Western
blot 1 W88 /IN B IE i 988 PR B8 [ 7 ( TNF) -« 55 TNFR2 fif 3%
KAFOL. SEH PSR B PCR A TNFR2 ) mRNA 7K.
58  TCE HEUHHRN 45.45% (5/11) 5 Bz /MUY T 2h
fefetrism . S HMA LB 22 RAESRITH#E X (P <0.05) .
HE Yea 2558 R TCE BUgi2l T U 4 i % A 25 o RE A5 1, 4
it 2 e bR LB R R A, LA 2 /N B A0 A A5 IE 3, e
357, G SCE WoR , TCE 34 TNF-o RiIEHK
H5HABLHAA L TCE FediH v LIWELE] K TNFR2 FHH: %
KPR EFA G E L (P <0.05) . SLAF2EE PCR
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=N (TCE) E—M B 51 & AL
VL Tl b e AR 25 0 R R A BOGR
TCE 0 31 FF A8 « B2k LA K3 1k &R ek AR 1
A5 24 R AR B B R A 005 v B e X
U = LM 2195 B2 R 7 ( oceupational me—
dicamentosalike dermatitis due to TCE, OMLDT) 2
OMLDT 835 0 B Kz 925 1) [] B A A [) A B 1) JHF D
15, B A AR PR B A S I v, H RS A
RV AR S RN AN B 56 2 ff B TCE Frsi i) £ 8
FE 80005 . AREBF ST 2 OMLDT #8321 15 40
[K - 98a YR BE PR F ( TNF) - 7K 7 88 258 F1E % A
. TNF-o & —Fp 2 ) PR g i PN, 322838 o 45
4 TNFRI1 F1 TNFR2 PR32 1R & 4% 55 2L 10 S g 7y
TER™ o RIWIRT S W], 76 TCE B/ R,
JFWE TNF-o 387K 4 FHm M4 . TNFR1 JLF-78

TCE + Tempol group were 0.40 and 0. 33, respectively. Pathological examination found that the liver cells of the

blank group, solvent group and non-sensitized group had no obvious pathological changes. There was a large num—

ber of vacuolar degeneration in the liver cells of the TCE sensitization positive group, with cell edema and cytoplasm

in a loose state, while the TCE + Tempol sensitization positive group showed hepatocyte edema in some areas; Com—

pared with the blank group,the MDA activity, 1L22 and IL2 content in the liver tissue of mice in solvent group

and sensitization negative group were not statistically significant. The relative expression levels of MDA, IL22 and

IL=2 in the liver tissue of mice in the sensitization positive group were higher than those in the solvent group and the

sensitization negative group( P <0.05) , and the TCE sensitization positive group was higher than the TCE at the

same point TCE + Tempol sensitization positive group( P < 0. 05) . Conclusion

Tempol may reduce the levels of

IL22 and IL2 to protect the immune liver injury caused by TCE.
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FITAT ZE TR ) 240 T T DA 3K, 32 284 S i 0 2
YRR M TNFR2 W S b 308 T S e AN B A e
b FERAES T T A0 B AN i A AR S 1 i
RITEFE T o AR SRAT S 86 SR W, 7 R PR /DN
SRUTFIE A TNFR2 72224~ I BER K Ty , 1 BB TN-
FR2 J5 AT HEA5 8% . TNFR2 1 OMLDT g8 3% ik
PO B FIA SRR A B, R S T
TCE S/ RS i i 56 Uk R IE N TNF o 3
IR OL A B 25 TR I TNFR2 kK -F % TNFR2
Y5 OMLDT 5| % ) BT HIEA5 £ ) O 2R A8 T 483

1 #BEFZE

1.1 SWEhmENE WA 21 H6~8 ik SPF
GNELHEME, G R BALB/c, i B 2B B K2
SE S AR ( 21,36 + 1.28) go K/ A
FRAE T8 T 0 B B 8 b, PR R3S B AYIRLRE (20 ~
25 °C) FIRLE(50% +5%) , I 12 h G AR 12
h PR AC S 1R 7% L B A AR o A R R OK . S
5577 Z S i AL S R R R AR Y R 244
PR B HE o I il I BEATL AR e DA /N BRL o3
3 A AR IRAL S L v S REZE (A v
fi) 5 HFN TCE Ab¥gZH 11 H

1.2 RAFEMEE  TCE MBI NE( iR
R 5 3 S8 @A) ( FCA) (S Sigma 23 H]) ;
S AR IR F) & DAB 8 (AL T kS 4 4R
HEYHARGBR S H]) : JFDfe ALTAST A7) 6 -
RIPA %4 i « PMSF £ [ E 41 1 57 - BCA R & &=
HAE( LR RAEMHEARLA)  WLFEH/NR
IgG I i 1gG TNFR2 $ii A& ( ab109322) \TNF-o
Bk (ab1793) ( PE[E Abcam 2\ #]) ; PVDF Jiii, ECL
KICH( ZEE Advansta 2N F]) 5 I3 AN 5540 L ()
(PR &R A A s 2 A s Ak s A ( SE
Bio-Tek /A 7]) ; Ye2F B4 ( H A Olympus 23 7)) ;
LightCycler96 52} 5% 52 PCR X ( B+ Roche 2
A) o

1.3 FHYEREXLEHALIT SRIEEA R
SCES, T TCE 28 f BN R . 55 1 K, X
TCE 4b 3 4H /N LAY 5 38 K T FE 5T 50 pl50% TCE
(TCE : ##53h « i =5 : 2 : 3,50 ul) A1 50 pl.
FCA R G WFATH OO . 55 4.7.10 X, %/ NRE
T2 T4 BT A TR K 100wl 50% TCE #4173
. TE45 17 KA 19 K, i 100 wl.30% TCE
( TCE = Hgi¥eah « IR =3 2 2 5,100 pl) 344, %/
SRR B AT i K - 25 EO BRZHAS 32 32 AT AT Ak

B YAFIALRBR 100l AR S5 MRS 7ol TS 45 Y HORSS
I I =2 2 3,100 wl) VE A% R, P2 S8 R
HE5 TCE AMBRZAIAHIA] . FEAR KK 24 h 5, %/
TR B2 BRI 53: 0 43 TCRONg: 1 43 B2 BRI 2
ARLL 2 Sy RIS PEAR L 3 J3 B JIR s JEE (R 2L B A
k. /NERIESr =1 23, WAIBA TCE BoRIA28
SR ( PR A0 R B (BIMEd) o 7R
YRIEE 72 ol T SUHE R F 7R Ab B8 /N R TC B R B
/AN I RG22 0B 28

1.4 BFIhEMIE Rk A BCEE /NI .4 C
OHLLA3 000 r /min B0 15 min WHL B E WM -
i BT e & Ul B B AE 96 FLAR HEAT I VG ALT
HTAST K60, B BAR AL 22 510 nm K, 10 5E 45 1L
OD fH , fRAFRHES BEVT S AMLE h ALT F1AST (135
P o

1.5 BFEEREZEE Kt/ hNEUFRRa e
WRE T 7ERR IR [ CE 48 h 5 A B, HVE A
WG, R R R L 2 R R I K L PBS PR
PIR 3 W, e IR ARG e 8 3 min, Ji sh &4l K vk 3
min, B LT Y48 15 ~20 s, 353 3 min J5 4] 60 C
FEFEHER 4 h, R PR IR 3 L SR T SR 41 2
(18995 R 3 15 L o

1.6 SEARNLFE(HC) &M FFAFED R H =
PR L8 | 2 TEAef B2 M K L 1235 PBS 306 3 1k,
PR AT SR A A T DA L A A R T A % o T FH T
WA THURIE S, A SR A0 2 2 TS T 0 1L = 1l
EHHA1,37 C E BT 20 min, 43 513 i1 TNFR2 Fl
TNF-a HLRIA 4 C vKA I E SR 552 REEHT
B TEE IR, BRI A FE hRd i —
PUAIBARREE , ] DAB &0 )5 rh e 3% A, 0 ACKS 42 Y
MR BT )5 76 A T 4, B Rl Im-
age pro plus FVFIEATHRE AL IESY

1.7 LB EE PCR #&/N R TNFR2 9 mR-
NA UK 50 ~ 100 mg fFHESEFT 20 L4, 76 25)
FaH A 1 ml TRIzol IR AT 510K , & 2467 10
min, A GGG IR 30 s, B0 JE ISR EE, $£5L
IR RNA I 336 5% S A5 A cDNA J5 , 76
BALIA MIX 10 pl, FIESIH 1 wl, RS0 1 pl,
DEPC 7K 7 wl,cDNA 1 pl, #47 PCR B54 14, £l
HEEE £ P HFLF R 90 €10 5,60 C.15
$,72 °C 20 s, AT 45 K. F GAPDH 1E Jy 53t
,2 72%( Livak) #1144 TNFR2 /i) mRNA (K 4H % 3
k. GAPDH L35 % K51k 5" -ACCCCAGCA
AGGACACTGAGCAAGS3”, FiiE8 ¥ 51K 5-GGC-
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CCCTCCTGTTATTATGGGGGT3"; TNFR2 | i 5| ¥
J¥%1 % 5 -TCGGTCTGCTGATGTTAGG 3, F il 5| 4
J¥%1 % 5°-GACCTGCTCATCCTTTGG 3",

1.8 Western blot #&ill TNFR2 EH%kiA/KkE H
RIPA ZH 2R W 55 PMSF 5 1 ot 410 o) 790 Ak 34 A i
AR E A G BCA R & 2 & Ak, 45
FLERES pl, B SDSPAGE HEAT HL UK 43 55,200 mA
FEREE3 b, IR 4 W & iR B 2 h, J TNFR2 — 4
AR (1 ¢ 10 000) , 55 2 KH] PBST F1 PBS ¥k
4 R IR E P05 1eG( 12 2 500) —HT
2 h, FRH] PBST #1 PBS Ve 5541 J5 , ] ECL £
MG G e BT 1 B Y ECL R OB IRHAT
5 A3 BB R 2K BE AR AL 3853 BT ), ¥ TNFR2 S5y
H5WZSHE GAPDH LL#g, FIW & 241 8 F 3Rk Ko
1.9 SEit=E4bE 5 FH SPSS 23.0 Gtk k4T
SIS AR AR S 6 rh A B 0 SR A B T s, A
IF) 22 S felt P B IR 3R 07 22 00 o S0 K00k 0 A i 19 2
I 27 R SG . PIAN L Z A3 1 22 5ok P B/ N Bk
F2EFIE(LSD %) K5, P <0.05 WA N 2Z A5
UES-3'E

2 HR

2.1 INREBRBEUIER MRS BRI 5
20 FKoKe/IN B2 N BB AR BUHA , 25 B IR A
VAR 2 /DN BUFT 90 B IR AR BLIE S G e B 4
TCE b PR 2H /)y BB Bk 3 30 AS [ 72 B2 4 2L e, 3 5%
TCE ZH SR (15 8 B IR LL I 80/ 45 4/ RUE D)
HHEHCRE R A5.45% (5/11) . Wik 1.

x1 MRERESITSMBEE

i LY e VEA 45 R ( 47) HAR
(H) 0 1 2 3 (%)
25 IR 5 5 0 0 0 0.00
eSO 5 5 0 0 0 0.00
TCE kb3 11 6 2 2 1 45.45

2.2 HIgEMMZER 525 IR LR, X
FEZH/INER IS ) ALT 55 AST e 25 51 25 S 80D,
ZR IR L 525 FX A R D R4 L
B, TCE AR S i 45 R I0H i s, 2 R gt
5 . TCE B4 ALT 5 AST /KF 40514
(144. 18 +24.28) U/L F1(71.91 £8.29) U/L, 575
P BB 2 V500 X HRZEL R TCE e Bl e e 34 45 4
A, ZRA G EE (P <0.05) . WLE 1.
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AR
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*ff!\_
= 150+
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Z 100t
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S RHA SO Il
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(_] i i
FATHEE HE
E1 /MRILE ALT 5 AST 7k

5o [t AL H S © P <0. 055 SIS IRGLH 48 * P <0. 05;
5 TCE R4 H#: 2P <0.05

TCE£

2.3 FEREFEEER WL HE RO
ZUEYI R o 25 U0 IR AR R 0 IR 4H e TCE R 2
T ZH A ST ST AR L HES B S5 R/INIE e
2B ICH B . TCE SO 4 i BLK
SR IR, TR A S N MBS, b
JEUBURLIE /L, IR 2 Bl S Sk A R 4R HES 1) 25
il th B WO 1 A R AR IR 1 -

E2 /NERATHER HE RELELER %400
A 25 U IR B: 3R IR ; C: TCE R EH4L; D: TCE Ehgidd

2.4 BFREAASP TNF-oa RiEER g bss R
73, TNF-ou 7523 [ 0] HEZH FT 750 % BR2H 22 0] 22 3K
IR 78 TCE & B A 0] UL/ i 35K, i E
TCE Ui 2a b PR (X B0 2, 55 HoAl 3 40 o4,
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INFoRikEH G, HERALRITZEZEL(P <
0.05) . VLI 3 f3 2.

R AT et Pt ol H

B3 /NEBFBE TNF-a RiEER  x400
Az 25 X IR B: S 76 IR A ; C: TCE SREUHA:; D: TCE i

2.5 PBTHEZA4R s TNFR2 RIZGER = I EA
FINE X HE 2095 5% T, JC 1o 3% PH 4 32 3k, TNFR2
FIR K BAR; TCE A B 2i A ] W /b i TN-
FR2 F5 (DU 1 TCE $f4l TNFR2 RikEm, 5
HAZA e, 2R A G #E L (P <0.05) . VLK 4
k2.

4 /NERBFBE TNFR2 RiEZEE  x400
A: 25 FX IR B: R R4 ; C: TCE R Ef4L; D: TCE Efgidd

%2 /MNRBFRE TNF-o 71 TNFR2 5 A4 IES

21 51 ANERBER( ) TNF-a TNFR2

25 AR 5 0.18 £0.03 0.11 +0.01
R R 5 0.19 £0.04 0.10 £0.01
TCE A 6 0.28 £0.18 0.18 £0.02
TCE #f{ 5 2.15£0.39"*~  2.05+0.13" *~
F A 172.81 219.78

P <0.001 <0.001

s AL © P <0.05; 5yEHI% 4 s *P <0.05;
5 TCE REUHA i P <0.05

2.6 /NERPFEE TNFR2 9 mRNA RiZKE Hzo
FI IR HE 3, VD6 BRZH rp Y TCE R 3084l TN-

FR2 i) mRNA KA/ 2R W 8 T, 22 5% T 48
P15 3G M E TCE #idl v, TNFR2 i) mRNA 3
NP IHAD 3 HREF =, 2R A G FE (P
<0.05) . WL 5.

LVE]

ISESe:el
ZE gt

(3]

i |

THATRA FOAREA TCEA

TNFR2/GAPDH

5 /NERBFAE TNFR2 mRNA FikkFE
Has x4 e T P <0.05; SiARIXHRA L fP <0.05;
5 TCE REff4H He#k: 2 P <0.05

2.7 Western blot i%#& /MR AFAE TNFR2 EH %k
KIKE 52 P IR b, 3 I B RN TCE
AR TNFR2 1 3RA R TCH W U, 22 5% 00
Geit2e s 3 7E TCE B rp, TNFR2 B85 %A
TEBEHAM 3 AR, EFALRITFE (P <
0.05) . UL 6,

EEHIRAL WA B TCEREURE TCESURAL ku
TNFR2 S ‘ - 48

GAPDH " s S ——— 7

Ln

[N AR B
g

TNFR2/GAPDH
& e 1S

1]

U 1 Il
ZEATRYL SO ERAL

B 6 Western blot ;£ illE/NGEBFAE TNFR2 EARIALER
25 (AXFIRALLLAR: © P <0.05: 5306 B4 He g ¥ P < 0. 05:
5 TCE KRB LA 2P <0.05
3 itig
TCE J&—ff ik )iz B9A HLE A, 78 Tl {8
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I 7 v R 3 e I I T AN R g R e A AR H
Hi TCE 2l $: 351 OMLDT & 1k 42 [ ™ F HH
678 Z —, HH AT B VR I o] Y B 228 4 e i 28
Poo Tz B2 WHE bR, RIS AR kB
FERGATT 250 A7 i, TR IR AR K L TCE 7] 3%
B FE AR, T2 e s v = LB ) R
Kz —. HEE A iy VAR S R N I A fig
SEAff e TCE Frsi 2 ENEas i 07 , AFERFSE 3R
OMLDT 3 I 75 4 i A 7 TNF-o K5 F I A
L, TR T JLAR TS 2], TCE B/
FUHFIEN TNF-o EIk7KF-FHE e TNFo &2 — P2
UIfe e 1, =5 Z R A iE 3, 55 5 ROE
774, G FE - oA R T SR S T
TCE 28 Jz 3t/ N BB, 75 TCE B H 2 v, /7N
SR I AN () A B2 A 43 0, A TG 2 1 %) R 2 S I35 51
X HEZH K TCE ARBUE /N, TCE S /N Ui i
ALTAST {& 1 F i, 2 A G242 L( P <0.05) .
JIFREG B 25 SR 7R TCE SO T 40 & A 25 Ak
AP U MA 2L, B B I 2% A FR 43 48 M 40 B 3R
o Wb, e A S5 R W] TCE BN U e
TNF-o £ASEBHAA A L, 25 A5+
E X (P<0.05) .

TNF-o =25 1 5 AR 0 B i Sz AR 0 25
MsE LT BE, &A1& TNFR1 1 TNFR2. TNFR1
B PN B RRAEPE RO BT S5 3, BN S 4Ly
R s A A M TS5 D) g AHLLZ T, TN-
FR2 W = 20T 254050, JF HFRGR TR bR , 3
BERIR T o 20 M < P B 240 B R 2 28 ST 4 M I
FEYIRESE AT 5 4 B0 A RN 1 5E AH OC Y15 5l
B ARV AT T 20 M ( Tregs ) H1HE I 44 40 1) 240 fi
( MDSCs ) fy3ssE R AE ke 3 wEAE A .
SRR A G e BRI PE T 400, BEZE R EE RS A
By s RN, AERF e e R A, i H A R AT R A 2K Ay
AT A SR e P G . A2 T AR i R g
FW]: TCE 1) 4 73 B Pk BE 08 2022 /N B 5 5 0k 25 vh
Tregs 4 A A0 LA, 51 A2 /N BRI Tregs 40 if 2k
firo AW F28H, INF- % Tregs %508 &% 3 fig
A S S 38 i TNFR2 5231 1, BH W TNF-oo/ TNFR2
B e 2 RO OB T Tregs Wb . AP,
TNFR2 25 | ZFp - WEE 05 1 & A= & i , 76 I i 1A
/N FRSE A i TNFR2 3636 W 38 i, JHE R 2H 44010
B IR PR IR, i BT TNFR2 (55 /5,
i NF+«B 1 MAPK-STAT3 223k 205/, /N A
A, iﬁ%&%%m o Siegmund et al ! WFot 2501

Tregs

TNFR2 4T 7 —Fh 4 T RIPKT 80 16 14 1 42 %
F A PRI, B S AT A Trafl JIL-6 FILAB 45
MR T o AE— S0 R 55 G0 8 P B b fil I TN-
FR2 F5470 70 sl 3h 70 o] 42 55 98 )7 %R TNFR2 229
ST REME Tregs SRR YT H B Ho s PR 952 9 1) 587 2% 4
PRV o IZSEER R T TNFR2 78 AT IE P i %3k, f
PELH A 45 L B 7E TCE i 4l b TNFR2 K it
R, HZs PO A B R R v Y TCE R Bciicad
KW E Fik. [Fl} Western blot 5 QRt-PCR 256
45 R R Y] TCE HgdH /N B TNFR2 192 H /K-l
mRNA K475 U0 IR AL i I R4 A TCE SR 3K
HAATHEINE, 254 508 (P <0.05) .
SR EE SRR W AE TCE i 5 59 JFE 2 45 1 72 7 TN-
FR2 R3804 E X — B4, (4 i) sk i 20
FIME VR F TNFR2 0] BBAE A —Fh IR TT G 8 AH 2%
P R AE BRI SR WS o
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The relationship between TNFR2

and immune liver injury induced by trichloroethylene in mice
Yang Yi,Xu Qiongying, Huang Meng, et al
( Dept of Occupational and Environmental Health, School of Public Health, Anhui Medical University ,Hefei 230032)

Abstract Objective To observe the expression of TNFR2 in the liver of mice and to explore the relationship be—
tween TNFR2 and the immune liver injury induced by trichloroethylene in mice. Methods Twenty-one BALB/c
mice from 6 to 8 weeks of age were randomly divided into blank control group( n =5) , solvent control group( n =5)

and TCE treatment group( n =11) . A TCE-sensitized mouse model was established according to the pre-sensitiza—
tion method of the research group. Twenty-four hours after the last challenge, the skin sensitization response of the
mice was scored, and the mice in the TCE group were divided into the TCE—sensitized group and the TCE non-sen—
sitized group. The mice were sacrificed 72 hours after the last challenge, and the blood was collected from the ve—
nous plexus of the eye to measure liver function indexes such as alanine aminotransferase( ALT) and aspartate ami—
notransferase( AST) . The liver of the mice was taken out and made into paraffin sections. HE staining was used to
observe the pathological features of the liver. Immunohistochemistry method and Western blot method were used to
determine the expression of TNF-a and TNFR2 in mouse liver. Real-time fluorescence quantitative PCR method was
used to detect the level of TNFR2 gene in mouse liver. Results The sensitization rate of the TCE group was
45.45% (5/11) ; the serum ALT and AST levels of the TCE-sensitized group were significantly higher than those of
the blank control group, solvent control group and TCE unsensitized group, and the difference was statistically sig—
nificant( P < 0. 05) . HE staining results showed that the blank control group, the solvent control group and the
TCE unsensitized group had normal liver cell morphology and even staining. The TCE-sensitized group showed cell
swelling and vacuolar degeneration. Immunohistochemical experiments showed that the TCE-sensitized group had a
higher expression of TNF-a, a large number of TNFR2 positive expressions could be observed in the TCE-sensitized
group compared with other groups, and the difference in scores was statistically significant( P <0. 05) . Real-time
fluorescence PCR results showed that the expression of TNFR2 gene in the TCE-sensitized group was also signifi—
cantly higher than that in the other groups( P <0.05) . Western blot method was used to determine the expression
level of TNFR2 protein in the liver of mice, and it was found that the protein expression level of TCE-sensitized
group was higher than that of the other three groups( P <0. 05) . Conclusion The expression of TNFR2 in the liver
of TCE—=sensitized mice is significantly higher than that of other groups, suggesting that the expression of TNFR2
may be related to the immune liver injury in TCE-sensitized mice.

Key words trichloroethylene; liver; TNFR2; occupational medicamentosalike dermatitis due to TCE



