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Study on the effects of sulfur mustard intoxication on lymphocytes in rats
YANG Qingww DONG Zhao-jun, WEI Xiang-de, ZHANG Hurli (Department of Toxicology, Third Military M edi cal University, Chongging 400038, China)

Abstract: Objective T study the effects of sulfur mugard (SM) on lymphocytes and find sensitive parameter for diagnosis at early stage and
provide some basis for treament. Methods The DNA injury was detemmined with single cell gel electrophoresis, the contents of NO and NOS were

measured by NO and NOS kits respectively and apoptosis of lymphocytes was determined by flow cytometry and gelose elecirophoresis. Results DNA

was obviously damaged after 4h (DNA migration and percentage of DNA injured lymphocytes were significantly increased) and most prominent at 72 h

began to decrease at 5d. NO and NOS concentration were remarkably increased after 4 b reached peak at 1 d and recovered since 3 d. Apoptosis of
lymphocytes was significantly increased at 4h but was not found at 1 d and 3d. DNA LADDER and DNA MADDER were observed. Conclusion (1)

SCG is a sensitive, smple and economic method in evaluating the cytotoxicity of SM in toxication and the degree of intoxication, and with good prospects

in early diagnasis (2)The cytotoxicity caused by the elevation of NO induced by the NOS activity after intoxication might be one of the mechanisns of

SM intoxication; (3)Apoptosis patticipates in the process of SM intoxi cation also might be one of the mechanisms of SM intoxication.
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Fig1 DNA damage of lymphocytes after sulfur mus-
2 tard intoxication
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Tab1 Changes of DNA migration induced by SM intoxication (/‘m)
Time afier treatment (h)
Concentraion of SM
0 4 24 7 120
X 1075 mol/L 38.1643.55 38.0442.48 52. 6410. 40 65. 394-10.37 39. 264-9. 38
1X 104 mol/L. 38.16+3.55 45.3045.07 % 57. 85410. 38 71 22410.20 7 48. 2649, 86
1X 1073 mol/L 38.16+3.55 50. 14 £10. 10 #* 69. 1511, 977 80. 24-+15.43 7 54, 3411, 21 7%
#, P<0.05, F#, P<0.01 vs control
2.2 NO 7% 4k 2.3 NOS ¥9% /&
2 : 4 h NO 2 4 hNOS
(P<0.05;1d 3d ,5d (PZ005,1d s
(P<0.05). 1d NO (P<0.0D), 3d ,5d 1d
NOS NO NOS NOS NO
, (P<0.05).
2 NO. NOS
Tab 2 Changes of NO and NOS concentration in supernatant of cultured lymphocytes
Time dter treatment(h)
Group Control
4 4 72 120
NO(mol D) 103 nol £, 167.94116. 61 256.76 411.082 305.08=-14. 29 226.48 +7.38P 170. 88+4. 35
L-NAMEa 181. 64 £7. 74 262. 92744, 44¢ 170. 88 4. 35¢ 160.7248. 74
104 mol £, 167.94+16. 61 201.06 9. 95 226.48+4. 32 180. 64 +8.31" 164.98+5. 26
L-NAMEb 163. 20+8. 31c 180.48+11.57¢ 164.98+45.25¢ 157.146.94
NOS(U) 1073 mol . 4.718 £0.217 9. 628--0.996 13. 6882, 1900 6.588 1. 285 4. 690+0.568
L-NAMEa 9, 376--1.280 13.214+2.09 7.027 +1.913 4. 890+0.657
10~ ol L. 4.718 10.217 7. 878-£0.876 10. 368-0. 8822 6.246 +1.257 4. 97410.404
L-NAMEb 7. 8447-0.605 10.343+0.970 6.558 +1. 896 4. 463+1.154

a: P<0.0L b: P<<0.05vs control c: P<< (0. 0l vs experiment groups respectively
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Fig2 Apoptosis and necrosis of lymphocytes after sulfur mus-
tard intoxication
C, F:Nomal cell; A; B, D, E: Iymphogytes 4 h after sulfur mustard in-
toxi cation showing typical* DNA ladder’ of apoptotic sign; G: Lympho-
cytes 24 h after sulfur mustard intoxication 24 h showing typical “ DNA

madder” sign of cellular mecrosis
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Analysis on dinical features of pancreatic tuberculosis
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