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NS SR A (5 mg Ni/kg) o3, MET N-EXHE D-HEEAE _RRFRMN
(BGD) . —Z B E _H A HMH(DDTC) . “ B Z A _H A TR (DHED) & meso-2,3- _HET —
B (DMSA) S ESHI MR/ BB LY REFER  BRFELSIRMBBMRESBEEAS

FUMRAKEE A IEPERRE LI R AR PR 4SS E MM ; RFF 30 min 24 h J5#AT & BEHIETT R pH Ep

B3 %400 pmol/kg) ,BGD,DDTC Fl DMSA o B B i Lk 2 4k, i+ BGD R FHR B . A 5

1k B/ XTREUD R A E AR (S PDTC
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X@9.  Be®  weW  BE  WB4A 4%@ BGD

AMNBEEANRIBEREASYHERC D, BRMBEPENBBERYAER. RITEL
EFRETN2,3-“HET BB OMSAHRFHAESHN-EFE-D-HBEEE_MATFRHY
(BGD)XM A AR ERHEA B REHAHMERD, RIS RATE W TR
BEENSAEEREERAL.RIMSEME T IHHEARRIIE/NRBEREEEMRE
R XS5HEARESH. —Z8E_RAFRAOMDTC),. _BZEE_HRAFRHY
(DHED) R BE I #1T T LK.

1 ZEHHS

L1 % #
41 4L 48 (NiCl, -H;0, G.R.), H 7 Nacalai Tesque /A &] ;BGD % DHED, # X #k[3] 8 #l;DM-

SA K DDTC, B AR {Z4L¥ A 7 BB E A B#iE 1 & F &K Bz-Arg-MCA, H H A B H B R
YRS R SR AKEE A 15 YW E B 2K Z-Gly-Phe, i H A BRAF R AT R4 ; IR R 0B KR K
B A PRME S, £ E Sigma A 7] HERME B oral.
1.2 0 &8 '
UV-150-0243 ¥ 6 B it, B 248 82\ 7] ; Z- 80008 JH -+ Rk 43 S B it , H & H 322 7] 5 Op-
tima TL % % B5.0- 41, Beckman 2 7] ; F- 4010 ¥ A 66 B, BA H LA H] .
1.3 XmatE
FHAEAREEHGH S EE KA ARO. 5 mg/ml Ni ¥k ; DMSA ¥ F0. 2 mol - L™
NaOH Y& ¥ (45 NaOH (B /RH. % 1:2),BGD,DDTC J: DHED ¥ i 4 B KM H A E

WoRR H 7. 1998-07-23, WU H #:1998-09-01,

PABREFFFHHALS CARFEERIFERZARNEESRYAA,
* BIRKAA .

F—EE WHER. B 40% AR HFRAF N - ESRFERARE.
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pH7. 0, % V& W 75 s F AT FH AR B8 ER 7K BL A 40 umol »ml ™", BiF 5 ¥ VB 76 T 5 AT 34 2 SR L 108 O b 8
BREA .
1.4 zhhsbiE

1A E22~25 g (iR EE B AR EEYE /D BT B2 LR SR OR ) B9 b 104 . 8
ZuBE 4 (Ni 41) . BGD 47 41 (BGD #1).DDTC 347 #48 (DDTC #1) . DHED j&¥F 41 (DHED 41) .
DMSA 7577 41 (DMSA £0) . A= F £k 7k %F B 4H (control) \BGD Xt B8 4H .DDTC %t B8 20 . DHED 3} B§
A DMSA St R4, ARAEHERESESHAREEL YR ARBARSHBTARERE
S EABREW (5 mg Ni‘kg) , &3 AR BTN EREK K5 RFH#L, —HAELREE30
min ., & IGFT H XA I X R 43 5] B B T 569 4 Y A4 B S TRV B (400 pmol/kg) 5 A= 38 £k /K X B8
ARBREFASFENEHEILK Q0 ml/kg), 224 h FELT/IR; H—HAEREE24 h T §H
HEBEFMAEREL K, FL24 h LT /PR NPATES . R B FRE 35 B A
HNO;-HCIO. B Bl ib S5 - M ER. 5. 5. . FEERERE: F—FBoBEREATHEAXER
€ . "
1.5 FMBHEBHAE

ELREERERAFEFRESEES: REOBEERERBRIET I EE &
BKEE A M5 MW E U9 T EH R E R E R A Lowry 35U, S AYIER X+S.D,. B F
£ 22 5k F§ Duncan K%,

2 &R5ihe

2.1 RFEEFESHDERREDEERREHR

MR, RREEF24h 5, /DRRBEFREBEN ST 5. 5550 5Kt to 3T RA B W0,
0 6 o B 0 BA B R A s Fe 4R 30 min J5 40 HI AR B 5 & B & IV M. 24 h J§ BGD,DMSA &
DDTC B B REIR 7 JBe B o SR BE 71 e 9 0 2 R B B AR T e SR 51 A2 5 0 B Kk B % vy o
B, MM SHX LM E S MRRET L REREELHAERW(ERRIIN) Fu4848 h
By hRRIER S S REEA L SRRE24 h AL EHEKEH24 h AHK, RARERE+
WA BE R F 24 h 550 AT 5 & % & W W BGD .DMSA J DDTC [A] # &
{67 R o 4R 5 R0 SE VR BE B iy 0B B2, S LA BGD 3SR % B B . DHED B 7 R iR JB B 4%
SR EY BE5SRBFHAUBRLEEER.

ARG EESTIRARTERET &, AR TR RIS I AR EH
HBHRENFAR A LBRARBIFRESIETRESKEAS BRI ESIEREASR
Bt EHRESIEETAR. ETRIIEREGMEREABHRIEE M T E2ER, T
RE R EHRSIRRERG )G B T X 25T R 6944 9 F &L BT 8. 4 3L 1 5K W DHED f
FRIIEMERKEXUEHRET.
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Table 1 Effects of Chelating Agents on the Concentration of Ni and Essential Metals
in Pancreas of Mice after Ni Administration
treament Ni Ca Zn Fe Cu
(1 /g wet tissue)
24 h after Ni*
control n.d. 64. 44+5. 59 29.78+1.85 10. 11+41.21 1.01£0.10
Ni group 1.35+0.28 38. 52+49.22% 40.2743.77 9.94+1.69 1.05+0. 01
Ni+BGD group 0.40+0. 162 72.73+2.83» 31.94+2.89» 11.34+1.05 0.96+0.12
Ni+ DMSA group 0.5240. 202 66. 51+6. 32% 31.54+2.78» 10. 76 40. 89 1.0440.08
Ni-+ DDTC group 0.6610. 12® 70.51+46.72% 32. 08+ 0. 85% 11.1141.13 1.071+0.09
Ni-+ DHED group 1.06+0. 22 85.511+8.58 35.19+2. 44 9.66+0.58 1.0440. 04
48 h after Ni* *
control n.d. 68.88+L6.15 29.37+f2. 22 11. 06 +£1.59 1.0410. 10
Ni group 0.80+0.16 92.20+3. 09% 38. 061+ 1. 369 9.82+1.04 1.06+0.03
Ni+BGD group 0.2140.11% 68. 6912. 61 30.9742.21» 10.7641. 80 0.96+0. 05
Ni+DMSA group 0.2640. 10% 70.51+8. 58% 32.0810.78» 11.00+0.99 1. 0740. 09
Ni+ DDTC group 0.48+0.12% 69. 68+ 6. 44% 35.2240. 85% 10. 244+1.13 1.05+0. 07
Ni+DHED group 0.6910.22 87.76+4.35 36.19+2. 44 9.6640.58 1.0810.06

* Animals were treated with chefating agents 30 min after exposure to Ni and killed 24 h after exposure.

* * Animals were treated with chelating agents 24 h after exposure to Ni and killed 48 h after exposure.

n.d. means not detected, n="63 *)P<(0. 01 vs control; ¥’ P<C0. 05 vs Ni group.

2.2 FARBWEZSREN/DRBRIEEROHEZRKER A FEHEW
BRI, RPE24 h Fed8 b 5, /NERMEBRE OB E B B 7/, TT A AKEE A 548y
FA B RE A ; J44R30 min E£24 h 570 HI BB 1 4 & B & 7% ,BGD,DDTC & DMSA #B B i) T
XIS R L R BER A BRSO X RS TH B W ERRIN).
BRFH30 min 54T DHED S0 TRT I REBRESBHE L, B RKEE A FER

H:4224 h J5 3 §f DHED X W R BEE AL T BAHI1EA .

BENSRMREOBEREHEAMEE A RENRECSMR, BESHBRR R SRE
RENBEEOMFETERENEESEHE FRNEH.EEEFEET . BREOBETHK
ERBEEAR . ALRPHEIET RESKENR R A, 87 RE O BEEAE M6
S JB BEE P 555 o B T TR

HMEKRE A NS BN, KERTONFRTIEACERBFRAMAE. X LRERE
FIMRSIE T BRI AR KRR A R B RBREN KB RER 7B T IRKEE A 418

BT RRE.
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Table 2 Effects of Chelating Agents on the Activity of Trypsin and Carboxypeptidase
A of Mice after Ni Administration

trypsin carboxypeptidase A
treatment (X 10° pmol/min/mg protein) (X 102 umol/min/mg protein)

24 h after Ni* 48 h after Ni* * 24 h after Ni* '48 h after Ni* *
contro} 3.7340. 42 3.7540.38 4.08+0. 38 4.114+0.32
Ni group 5. 40+ 0. 49 5.46+0. 66% 2.9040. 30" 2.3140.37™
Ni+BGD group 3.59+40.22» 3.7840. 40 4.1240. 42® 3.9240. 28Y
Ni+ DMSA group 3.7940.31® 3.9240. 48 4.2540. 59 3.36+40. 24»
Ni+ DDTC group 3.9240. 46 3.9540. 44» 3.68+40. 38% 3.214+0.19%
Ni+ DHED group 4.63+40. 382 4.9240. 39 3.40+40.38 2.8140.22

* Animals were treated with chelating agents 30 min after exposure to Ni and killed 24 h after expasure.
* * Animals were treated with chelating agents 24 h after exposure to Ni and killed 48 h exposure.

a=6, »P<C0. 01 vs control; ®?P<C0. 05 vs Ni group.

H ATl K £ A 8RB % hH EDTA Fl DDTC,{HE EDTA 5 54455 . 8. HHF LT
ERTEEEMTEFRER . EFLRRHF T ,BGD.DDTC Kk DMSA ¥ HE % 2 i i SR 3
FoIEM/NRBEEE O BIEE RKEE A U RAATERKEN T, {H DDTC T &
BB REERM, A BHHEEHE . E M DMSA Eif K EEFNRHNESESRNR
B, RATELIBTH TYE & 3 DMSA RT3 NG M R - HEME R RARRKE, LB 118
7| DMSA R A —EHRRT BN REZER [HEXRFBRAF W BGD,

A A#iE DHED Rl A HE i FFRE R W REF 48, RE VI R B RS ENARREAR,
BRI SBBMARYEF A RAIZELIATE T/E+ & 3, DHED S IR 2 EHEE
4> Rk AR BE AN W RE S A R RK B, (HRIN th S BRI TR B 7 . BARFHR30 min 5
4t DHED #8417 B R 0 BB S ZAL , X RSB HE S TIE R 2L T8 B i
e

Ni** 5EHRSFEY KT F4 /5 A A EFH .BGD.DDTC,DHED K DMSA 4 F£5H)
FPHEFRE(—SH, 5 NS HAER2: INESY . B HRE W K Kl 4 Ha i 6
HERBX, BTE KPR LR AB X HMRRZFE FARC* .BGD,DDTC 5 DHED
5N BGRIEBERENESY . TELE T NEFEHL ;T DMSA 5 N I g R K& R
MEESY. FELE RN RBHLS . 2R BGD.DDTC & DHED 5 Ni** ¥ RERAEEEY .
{H#1R W BGD 5|8 B4 1 , ;X 7 §E & BGD 4 &K F DDTC & DHED,BGD 5
Ni** B I p A SR AC-& 4 B8 Ao REL SO R » B aME X I A R e £ BE 0 AR X 82 PP 3K

Ak B ¥ 44 BGD . DDTC,DHED J; DMSA #] LDsofB 4> 5l 511 4. 32,0. 15, 1. 405 2. 95 g/kg,
# U BGD § B S BWEFTAE S PR/ . B .BGD FER N RPENERMEN.
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COMPARATIVE EFFECTS OF CHELATING AGENTS ON PANCREATIC
TOXICITY IN MICE CAUSED BY NICKEL

Xie Jimin® Zhu Weihua Gao Xiaoqin
(Zhen jiang Medical College, Zhenjiang 212001)

N-Benzyl-D-glucaminedithiocarbamate (BGD ), diethyldithiocarbamate (DDTC), dihydrox-
yethyldithiocarbamate (DHED) and meso-2, 3-dimercaptosuccinic acid (DMSA) were studied for their
protective effects against the pancreatic toxicity in mice induced by acute exposure to nickel (Ni).
Mice were injected intraperitoneally with NiCl,(5 mg Ni/kg) and 30 min or 24 h later, they were in-
jected intraperitoneally with chelating agents (400 pmol/kg). Ni injection significantly increased the
activity of trypsin and the concentrations of nickel, calcium and zinc, decreased the activity of car-
boxypeptidase A in mice pancreas. BGD, DDTC and DMSA significantly prevented those changes
caused by Ni injection. The results suggested that BGD was not only more effective chelating agent in

protecting the pancreas against toxicity induced by Ni, but also less toxic.

Keywords; nickel chloride chelating agent pancreas detoxification
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