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HE] B WE_HEHEBRBROMPaddET/MRFAREME/REALERENEEERRE
HREAESYITRNRPER. FEZ RADMFEEHESE NRAETEER, THE)F6.12.24.48 M 72h
BUNRIFZEH W E & A FE R B E LY LEE (SOD) , HEW H LB XOD) BN RS AZk. RAHE&F
BEMEEEEN —HEFRHEKRP (Na-DMPS). ZHET =% (DMSA) . R B A Bt H K (GSH) N -Z Bt
A ERNACO MR EAS YR, MEHEY DMF a4 hH/ RANRPER: RN AHM 4 F
YA . DMF EEE 24 h BUF A, M E S HFHH SOD f1 XOD fEtk. &R DMF EHE 24 h /NRF
A48 XOD.SOD JEH 8 8 A+ 5 (P ¥<0. 01),48~72 h R E ZiF % /K F . JH Na -DMPS,.NAC,DMSA 7
J& 24 h, JF441 SOD.XOD {E#¥ b B R 4 19 8 T B (P<C0. 05 B, P<<0.01);GSH 447 24 h |§ , FA R
XOD fEH T EERMARE T @P<0.05),S0D M X8 EFAP>0.05), 4 FZY LI, Na-DMPS,
NAC 1 DMSA %} SOD #4E I bt GSH ## (P ¥<C0. 05), X Na - DMPS 4%, {8 Na - DMPS.NAC fil DMSA
HEHLBEREEEM A HARLSYN XODWEHERY LB EN . &ik DMF TR TRAKAILE/
RENHESL, THRELSETFHRHHILEZ—. Na-DMPS,NAC # DMSA [ #3145 S L8/ 1L BE
RERFThRE.
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Experimental study on detoxication effect of sulfhydryl compounds in acute poisoning of dimethylformamide

LU Zhong-giu * s QIU Qiao-meng, MIAO Xin-jun, HU Guo-zin. * Department of Emergency, the First
Affiliated Hospital, Wenzhou Medical College, Wenzhou 325000, Zhejiang, China
[Abstract] Objective To study the change in oxidase and antioxidase in liver of the mice poisoned by
dimethylformamide (DMF), and the effects of the treatment with sulfhydryl compounds in acute poisoning
of DMF. Methods The sulfhydryl compounds included sodium dimercaptopropan (Na - DMPS),
N - acetylcysteine (NAC), glutathione (GSH) and dimercaptosuccinic acid (DMSA). The model of acute
poisoning with DMF in mice was reproduced, and the left hepatic lobes were harvested at 6, 12, 24, 48 and
72 hours after DMF to detect the dynamic changes in the activities of superoxide dismutase (SOD) and
xanthine oxidase (XOD) in liver homogenate. Treatment groups included intraperitoneal injection of
Na - DMPS, NAC, GSH, DMSA respectively. In the control groups, the activities of XOD and SOD in liver
were determined 24 hours after intragastric administration of DMF. Results The activities of XOD, SOD in
liver were elevated at 24 hours after intragastric administration of DMF (both P<C0. 01), and returned to the
normal levels at 48 — 72 hours. Compared to the poisoning group, the activities of XOD, SOD in liver
homogenate were significantly lowered after the treatment of Na ~ DMPS, NAC and DMSA (P <(0.05 or
P<0.01). The activity of XOD in liver homogenate was reduced 24 hours after treating with GSH (P<<
0.05), and no obvious change was observed in SOD (P>0. 05). As far as the activity of SOD was concernd,
Na - DMPS, NAC, DMSA showed better effects than GSH (all P<(0.05), and Na ~ DMPS was the best.
There was no significant differences in XOD among the four sulfhydryl compounds. Conclusion The balance
of oxidase and antioxidase is interrupted by DMF, which might be one of the mechanisms of damage to the
liver. Na - DMPS, NAC and DMSA could protect liver function by restoring the balance.
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Al RME. FHl, RITESEIE D RFEH/DR
DMF &t B8R, B WE DMF *f/) B &b
Y15 4k W (SOD) | 3 B vy F 4L B8 (XOD) Wy & v , LA
RFHEASY _HEFEBRH Na -DMPS) .GSH.
N -Z Bt 2R B & B8R (NAC), i # T — B (DMSA)
Xt DMF & #rReER.

1 #E5F%E

1.1 ZBRHYWSHEICR /PR 128 R, 4&E 18~
22 g, MEHER Y, RN B EBRE TR SY PO R
SOD.XOD A EHE R EREY T RAR IR
ft;Na -DMPS SR B L RERGHERL AR
(5 :H31021514) ,GSH B BB A R A H
4 (5 : H20040005) ,NAC H L FE—4EW4DH
M A BRA R R AL S . H31021961) ,DMSA H £
B 250 A PR A R B2 i (3 5. 050605)

1.2 ZTRFTE-HPEREER 12 h, BEHEKK.
1.2.1 3£ 1:.ICR /MK 48 R, BEHLAr 9 1B % *f B
M54 DMF HEEMA . G4H48 R, PEASLT
3g/kgDMF ¥ 8. 5 THHE /G 6.12.24.48 A
72 hiEREBUF Lm0 € fF 44 SOD.XOD .
1.2.2 3£ 2:ICR/NEL 80 R, BEWL4+ 20 10 A, &
He R, OEFXHH . HAEBBEKNOESE  HE
FHNS;Qatth MM .DMF E 8, EEE
5 NS; ®Na -DMPSHE Y74 . DMF ¥ H , i B 13 5
Na -DMPS; @Na -DMPS Xt {41 :NS ¥ & , B i
%fNa - DMPS; ®GSH 44741 :DMF ¥ 8,8 B
4 GSH; ©GSH Xt FB4H ;NS # & , i§ B 1E ) GSH;
@NACIEIT4 .DMF 3 &, j8 B i 5 NAC; ®NAC
X4 NS ¥ H,EEES NAC; @DMSARYITH
DMF # H, 8 B & 8 DMSA; @DMSA %f B 4.
NS ¥ H ,EEES DMSA, R4 4 DMF 3 87l
BN 3 g/kg, BETHAEYH 1.0 ml/kg; TR
HEf 15 min REB/SE3h M 12h FEBEESH 1K
Na -~ DMPS ,GSH.NAC ,DMSA {4 J§ & 7 5957 & 43
%1% 300,880,465 Fl 260 mg/kg (LFEN ), B
B 24 h Wikt , BURF 22 o b AT L4 S0 3K, Tl 2
FF4H 42 SOD #1 XOD i .

1.3 HEFERRN OSSN RH & % 1.21g
SRPEREEPR(Tris) & 37.23 mg 9 Z — Bk
Z B4 (EDTA - Na,) ti XK £ 500 ml, FH
0.5 mmol/L HCl #§ M ZE pH 7. 4,01 3. 42 g B
W8 g ALY, #hFEWAEKZE 1 000 ml, BIAPEIHF
EFACTEA:OFMALIXHNZ . IRIFHAR
0.4~0.5 g, F¥ NS hEk, BAR T, RE, BT 5

JEA 10 ml RE S, m o FEIRKA RBP4
B A RS 41 4547 3, 3 000 r/min (B .0 486. 5 cm)
B0 15 min, B 2 ml B¥EW, F-30 CREF. &K
o ) 4 AR & L PR AE AT .

1.4 SEit2:4b7R. A SPSS10. 0 453k, BB
RAHBLREEGCE)ER FHEYBEERE
BHREFEMN.FHHEBERALSD &, FESS
HAESERE., P<0.05 WERAGZIEEX.
2 & R

2.1 DMF 2 & /pRF44 SOD.XOD 2k
(FD:JFHL SOD.XOD EDMF #EH)5 24 h 1y
HEFA®EEPH<0.01), 1EF 48~7T2hIkEEE
WK (P >0.05),

%1 DMF A hE/NBRFARSOD.XOD T x+s)
Table 1 Dynamic change of SOD and XOD in liver tissues

of mice with acute DMF poisoning (x+s) kU/g
A5 PG SOD XOD

IEH % A 8 32.14% 9.69 16. 33+3. 65
7 6 h#d 8 1. 02+ 2.67 15.57+1. 56
hE12hd 8 5.79+ 3.69 17.34+2.77
hE24h4d 8 65.424+31.37~~ 22.16+3.74*
FE48h A 8 32.56+ 7.80 18.42+5. 06
hEE72hdE 8 32.04F 4.34 19.83+3. 34

B 5EEXMBALE. - P<0.01
2.2 HEAAYX DMF s E/ P RFALER
124 4E (& 2): F Na ~ DMPS,NAC # DMSA &
57 24 h J5 , JF41 47 SOD. XOD 3k th A& R4 1 B
T (P<<0.05 3 P<<0.01);GSH J4%F 24 h 5§, }F
ML XOD B rh AR H B & T K (P<<0.05),fH
SOD X 8 &4k (P>0.05)
%2 HEAAWX DMF S HENRFAR
SOD .XOD HIR K (x+5s)
Table 2 Effect of sulfhydryl compounds on
SOD and XOD in liver tissues of mice with

acute DMF poisoning (x+s) kU/g
&4 HPH D SOD X0OD

ERMEA 8 32.2544.37 16.30+2.43
PR 8 45.0946.35% % 19.97+3.13*
Na - DMPS 4574 8 28.07+5.9084% 15 0642,13848
GSH 45T # 8 44.5448.54 15.15+2.538
NAC T4 8 30.96+6.198%  13,87+2.474
DMSA #8577 4 8 31.8946.854%  15.56+2.0608
Na - DMPS &t B4 8 21.8041.59 12.1141.48
GSH xt 4 8 34.9414.21 13.68+1.84
NAC » R4 8 30, 02+3. 96 13.3741.41
DMSA =t B4 8 25. 084 3. 06 13.18%1.21

W HEREMBALE.* P<0.05,**P<0.01; 5h#@MAL
. AP<C0.05,28P<0.01; 5 GSH 3yl . * P<<0. 05
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DMF ¥ i 48 45 15 Fi T 68 45 3% #8 T E GSH., A
GSH Ui A OBk B i B R G2 K™, IR ] BB
HHFRE Ca®* - ATP BB IEHERZIWA X, B R LB K.
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K, P CTWRERT, I E 4 M4 R IE
T, SOD B—FM BTN REARE, HE
EUREREABEARE FEARN. dTEAHE
FREEEEBLEPRIHY . SOD #EE
REHEHBNE —&. . ESEHREBRT,
XOD # i, fE b M AP, = KRB BB E,
BHETEREYBERG  ARAFERL EER
WER . BAARZMH SR KEBAEEHEED
RBEHE AHRESAPHEY R RAL SOD &
PR 24 AEZHE, FEFETHRHAM 1. 65~
2.00 5™, Yilmaz &K I, AP TS KBRIFA
21 XOD L #, % Fi vl B 3 Z, Bg R 7 J5 3 XOD &
HETH. FLRERER,/ N DMF 2EhER
FFHZ SOD #1 XOD ZE# /5 24 h EHA NS E
J& B R A RS M 32 B, ¥ 4k 2F XOD,XOD
AET L EESEARN, EREAHERE
B &, WAt L H SOD #iiH#E ; FF4 4 SOD F+ B Al jE
R—f AR ;DMF S8R EF THREN AL
B /5 ALEE R 45, XOD W aE AT #45A B L
$5%% ., DMF X R E e 2@ TR E
LEs /B REREAK.

BELEGVEANERER, BEENEFL
2P atkPENBEAYC O BREEF R, B
5 i §f DMF J§ FF 44 GSH,Na* - K*- ATP B,
Ca?* - ATP BS7EXE /S 24 h [B1%, 4T NAC %4
EEHELARIR®RE. 7 REEDESPRE NAC
SOPARGRE/EEURENTHREAN LA,
NAC ] 3 2> i 8 F0 5 5E A R B 4 B A & - 1B i
A A 40 B SOD 1 GSH T FRI8 A R R
(MDAABRE . ALRPMET 4 FHARMEL
4% DMF ¥ BE KB/ aLBEEN
BYER . T HE 4 AP Z I8 KB RATRA
LHENBAY. SR EI,.Na- DMPS.NAC
DMSA X} DMF @t % 5 ft L R 7 & 89 SOD,
XOD # [#{&4E A ,GSH 3} 1 8 5 FF A4 XOD # &

AT HA/AER, B SOD THBEMW, X4 RER,
Na - DMPS.NAC #1 DMSA 7] & i3 45 & {L B /3t
FIB RS DMF REREITER . R,
ShEY: GSH % EHTF&MERKGT BR
Broc#e i, i F GSH REEAR R RIS A QAP , B
HEMPLENRE, WHALEERBETHABA
GSH & &U%; W K F B SES S TH AR Y k¥ b
BMA —EMRITHRE. 2B XRI,DMF St
oh F Bd A GSH T 8, ol %t XOD F=4 %, fH %
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