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Effects of different surgical methods for removal of DU fragments on the uranium con-

centration in rat tissues
LI Rong, Al Guo-ping, XU Hui, REN Jiong, LOU Shu-fen, CHENG Tian-min, SU Yong-ping, ZHENG Huai-en, HUANG

Yue—sheng, JIANG Jian-xin (State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Combined Injury, College of Preventive
Medicine, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To find out the best method for elimination of uranium contamination in rat tissues as low
as possible by removal of shraprel frazments. Methods Experimental rats were divided into six groups: route
group, decontamination-before-surgery group,  decontamination-in-incision group, changing-surgical-appliances
group removing-tissues-around group, and comprehensive-method gwup. Uranium concentrations in tissues and
fluids in all groups were measured at 7, 14, and 21 d after operation. The efficiency of decontamination by different
methods was compared. Results The highest uranium cncentration in tissues was found in the route group, but the
lowest in the comprehensive-method group, and the second lowest in removing-tissues-amund group. Conclusion
The comprehensive method is the best one in all of the surgical removal methods. The soft tissues around DU shrap-
nels should be emoved if they are not critical organs.
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DU 7 mmX 4 mmX 0. 1 mm, 02g 3~ 6 0. 4 5ml ,
5 . s (G Nos 0 5ml (G .
LT-8812 Ny Ni-Nog.
. 1.3.3.2 3 (N/Np
1.2 #hih it RAE 32 2 000~ 5 000 . 3 1, 4 5ml
Wistar 95 ,6~8 , , Ny 0 5ml , N
150 ~180 g . 5 50.100.200.500 #1 100 ng/ml .
. 2% 1 ml/kg . Na. 2 N>-Ni,
, 75% , . .
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. 2ml 16mol/L HNO;, 140 °C ; 2 9 ' 2
mlH,0,. , 10 ) SPSS10. 0
; . . 2
3 ml, ; ,
, .o« 40 C , 2.1 BABHT R
450~ 500 C 6~8 h . . . «C ,
HNO;  H,0, , . 18 528.1 ngly 15 166. 1 ngls,
132 2g .
.5 ml , . , , (P<0. 05, 3791 8 ngk
NaOH  HNO; | 3~4, 10ml . 1430 3 nglg
133 s s L.
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25 s 100 Ps 20X § s
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Tab1 Uranium concentration in some tissues and fluids at 7 d after depleted wranium shrapnel fragments removed by different methods (n=15, x +s)
Tissue Urine Blood Muscle Sternum Kidney Ovay
Route method 198.2428.2 180. 1498.7 15166.1+3954.7 * 502.8+£124. 8 18 528. 1+5649.1 830. 9+234.7
Decontamin ation-before-surgery 180.7 445.6 163. 3+56.4 12809.2+2567.8 447.7+103. 8 16 492. 8-£5716.9 792. 4+246.8
Changing-surgical- appliances 152.01436.4 143. 7+61.8 12947.1+4468.1 * 460.9-+110. 4 15 842. 3+4691.0 * 748. 8+131.2
Decontamin aior-in-indsion 100.4+45.7 99.3+25.7 * 9877.641346.0 * 342.3+56.4% 14 665.2+2467.2% 656. 4+98.4
Removing-tissues-around 85.1+13.8" 75.44+10.3 ¢ 4975.6806. 8 * 272.6+64. 2% 8 654.3E1346.1"% 440. 24943 *
Canprehensive meihod T4.8+11.4 % 51.9+14.7 * 1430.3+298. 5 * 144.9+23. 1% 3 791. 8+954. 3 * 164 4547 *

*. Ps0,05 s route method
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Tab2 Uranium concentration in some tissues and fluids at 14 d after depleted uranium shrapnel fragments removed by different methods (n=15, x £s)

Tissue Urine Blood Muscle Sternum Kidney Ovay
Route method 158.3434.1 143. 41+58.3 10439. 143 480.4 687.5+154. 9 11 021. 8+5731.0 734. 54346.8
Decontamin aionbefore-surgary 135.7435.6 123. 74+60.8 9562.2+2 551.3 538.3+141. 9 11 349. 1+743. 2 727. 34302 1
Changing- surgical- appliances 122.9424.6 120. 8+54.9 9061.7+3 323.8 48.24+124. 7" 10 542. 8+3504.7 701. 14240.7
Decontammaion-in-indsion 133.1451.8 128.94+34.7 8759.4+1 268. 1 407.5+87.0 10 649. 2+3521.8 401. 5+110.2 *
Renoving-tissues-around 88.1123.5" 4. 54+9.0 " 5421.6+1 413. 1 257.14+103.9 " 7 731. 24+1035.7 340. 1£113.8 *
Canprehensive method 60.4+10.6 * 54, 3+12.5 * 2075.9+702.7 107.8+67. 0% 2 197. 3+821. 9 134, 4491.3 *
%, P<<0. 05, vs route method
3 21 (nglml  nglg (n—=5 x=+s)
Tab3 Uranium concentration in some tissues and fluids at 21 d after depleted uranium shrapnel fragments removed by different methods (n=15, x £s)
Tissue Urine Blood Muscle Sternum Kidney Ovay
Route method 137.8 444.0 212. 4£60.4 8457.3+823.6 581.3+144.9 10 702. 44 (46.5 680. 4+243.7
Decontaminaion-before-surgay 128.6435.0 194. 6£71.4 7364.8+-872.8 564.14107. 4 10 483. 613 789.5 672. 0£245. 1
Changing- surgical- appliances 120.7434.8 154. 94+70.5 7260.2+458.4 418.2+134. 9 10 524. 8+4023.6 653. 5+245.7
Decontaminaion-in-indsion 103.41430.4 117. 1+34.2 5409.3£375.1 397.0£78. 9 10 264. 8+2870.6 480. 31+124.8
Renmoving-tissu es-around 64.2435.2" 79.5+11.2 * 3217.6+£321.8 255.3+127.4" 9197.3+2134.0 347.1£97.5 *
Canprehensive method 54.4+15.7" 69. 8+14.0 1564.9+97.3 117.8+97. 7" 3 247. 3792, 4 246. 84-73.0 *
%, P<<0. 05, vs route method
b 9 9 0} )
b
° ’
3 b
o b b
; 4%
b ° ~ ~
[3
Pellmar , ) ;
1d 8 . Ce i
13
. N
’ ’ H 9 ’
[ . .
« McDiarmid ,
[7
7~
8 ) 21 d, « 7, )
b
[89
o b . o
b b
° b 9
[ 10]
N o ’ ’
DU ) ,
, 2 2 4%



26 7
572 2004 4

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 26 No. 7
Apr. 2004

4%

\pH ’
++

U0, H

. 24 h,

[1] Kalinich J F, Ramakrishnan N, McChin D E. A pocedure for the rapid
detection of depleted uranium in metal shrapnel fragments| J] . Mil Med,
2000 165(2): 626—629.

[2] Hooper F J, Squibb K'S, Siegel EL, et al. Elevated urine uranium excre-

tion by soldiers with retained uranium shraprel J| . Healh Phys, 1999, 77
(2): 512—519.

[3] Pellmar TC, Fuciareli AF, Ejuik J W, ef al. Distribution of uranium in
rats implanted with depleted uranium pellets[ J] . Toxicol Sci 1999, 49
(D: 29— 309.

[4] Miller A C, Blakely W F, Livengood D, et al. Trandomation of human
osteoblast cells to the tumorigenic phenotype by depleted wranium-uranyl
chloridd J| . Environ Health Perspect, 1998, 106(2). 465—471.

[3] , , ,

[J. , 2002, 21(9). 94— M.

[6] Pellar T C; Keyser DO, Emery Cs et al. Electrophysiological changes in
hippocampal slices isolated from rats embedded with depleted uranium frag-
ments J] . Neurtoxicology, 1999, 20(2). 785—792

[7] Mcdiamid M A, Squibb K, Engelhardt S, et al. Suwveillance of depleted
uranium exposed Gulf War veterans: health effects observed in an enlarged
“friendly fire” cohor{ J| . J Occup Environ Med, 2001 43(3). 91— 1000.

[8] , , .

[J. , 2004, 26(3). 185188

[Jy- . 2004, 25(2). 182—185.
[10] Hahn F F, Guilmette R A, Hoover M D. Implanted depleted uranium
fragments cause soft tissue sarcomas in the muscks of rats[ J] . Environ

Health Perspect, 2002, 110(1); 51— 59.
(it |3 480)

HLA-DR.-DQ

SCEE S 1000-5404(2004)07-0572-02

Expression of HLA-DR and HLA-DQ in chronic hepatitis B and the significance
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